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paint & painting 


new developments 


by Byron C Bloomfield, AIA Secretary for Professional Development 
A TECHNICAL REFERENCE GUIDE — PART II 


(numbers in parenthesis refer to reference key, p 9 Jan-Feb issue) 


MASONRY PAINTS 


(continued from Jan-Feb issue) 


Table 2, p 14 (Jan-Feb) shows com- 
parative properties of masonry paints as 
determined by tests conducted by Empire 
Varnish Company (Cleveland). ‘Tables 
3 « 4 (p 36-37 this issue) are also re- 
sults of their testing of interior & ex- 
terior applications of masonry paints. 


Specific problems localized in various 
areas in US might cause variations such 
as greater chalking or more fungus at- 
tack but such problems are generally 
solved by manufacturers by special form- 
ulations in such manner that general re- 
Jationships indicated in tables will hold 
true. 


concrete block: * 


General acceptance & frequency of use 
of this material has forced development 
of paints for both interior & exterior ex- 
posure. Process has been one largely of 
trial & error. Early paints were usually 
portland cement that provided little in 
terms of repelling water from surface & 
showed marked discolorations when wall 
was partially wet. Durability was low 
with little actual protection for wall at 
any time. 

Heavy bodied linseed oil “‘sealer- 
coaters” for Ist coat have tendency to 
saponify when applied to alkaline sub- 
strates such as concrete. It has been 
proven, however, that this tendency can 
be overcome & resulting strong mech- 
anical bond gives excellent base for 2nd 
coat. Aging of block for at least 90 
days before painting reduces tendency for 
failure due to saponification. In general, 


* from information supplied by C W Shay & 


K Lampert, Technical Consultants, ET du 
Pont Co, Wilmington, Del 
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conventional alkyds & oils are not satis- 
factory if painted directly on exterior 
concrete block. 


interior concrete block does not involve 
particular complications if it has been 
well cured. In general, sealer is applied 
first & can be followed by final coat(s) 
of alkyd or latex. Wall sealer may be 
of PVA latex type. Selection of color 
is most important in terms of hiding. 
Yellow, for example, has very poor hid- 
ing power. 


exterior block: Much is being done in 
terms of research for this application. 
Some development has been in form of 
mechanically filling voids which gives 
longer life & low dirt collection to finish 
coat. Further, by filling voids, moisture 
is required to run down face of wall 
without penetration. Result is surface 
which avoids problems of salts leaching 
to surface & damaging paint film. ‘This 
method does, however, change appearance 
of concrete block considerably, giving ef- 
fect of large glazed tile with slight un- 
evenness of face. For its intended ex- 
terior use, joints would show up well, 
giving honest appearance to overall wall. 


Latex emulsion systems for masonry are 
somewhat restricted for northern locali- 
ties. “These paints depend upon reason- 
ably high outdoor temperatures at time 
of application in order to form durable 
film upon drying. Masonry in northern 
climates tends to remain cold too much 
of year for manufacturers to risk a prod- 
uct that may be improperly applied. 


Latex emulsions have also caused changes 
in pigment development. For years, pig- 
ment development took place along lines 
compatible with commonly used vehicle 
— linseed oil. Alkyds required only a 
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slight change in approach to compatible 
pigment problem. However, some newer 
latex systems have required fresh ap- 
proach to pigment development. Rubber 
latex systems, including styrene, are still 
in alkaline range (pH 8-10). Presently, 
for latex systems, more is known of pig- 
ments for rubber latex than any other. 
Polyvinylacetates (PVA) comprise a 
field where much development is still to 
take place. PVA has pH of 5, placing 
it definitely on acid side, & requires much 
additional pigment testing & develop- 
ment prior to fully expanded marketing. 
Limited color selection is still one char- 
acteristic, with most colors lying in pastel 
or tint range. 


Although acrylics are new to paint mar- 
ket, their alkalinity makes them appro- 
priate for pigments generally similar to 
styrene, with reasonably good color selec- 
tion & pigment durability. 


concrete canopies: 


Trend to extensive canopies & covered 
walks, whether  flat-roofed, barrel 
vaulted, cantilevered or warped plane 
surfaces, has caused considerable interest 
in paint which may be applied to con- 
crete, giving it uniform appearance with 
reasonable durability. 


Experience of concrete bridges, railings, 
sidewalks, & other applications where 
concrete has been left exposed to weather 
has indicated that painting for protection 
is unnecessary, (2) 


In applications where positive means of 
drainage run-off is provided, built-up 
roofing does not seem necessary over 
poured concrete canopies. 


When desirable to paint such canopies, 
to obtain uniform appearance it is funda- 
mentally recommended by paint manu- 
facturers that no parting agent be used 
that will leave a wax film on surface of 
concrete. Wax goes into solution with 
paint, producing world’s poorest paint! 


(text concluded on page 38) 
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TABLE 3 SUMMARY OF MASONRY PAINTING APPLICATIONS (5) 


INTERIOR APPLICATIONS 


application oleo resinous synthetic rubber Polyvinyl acetate 
concrete floors (above grade) excellent adhesion good adhesion, good wear 
dry environment easy application application easy 
excellent wear gas & oil resistance depends on not applicable 
type 


excellent chemical resistance 


a 


concrete walls, cement blocks, excellent adhesion good adhesion, free from alkali good adhesion, no alkali failure 
cement asbestos, failures : d 
clay brick easy application excellent chemical resistance ow odor 
dry environment ae 
; 0 flammabilit 
unlimited decorative full range of decorative effects no fla bility 
effects available ; ' excellent self-priming, 
not readily available 
can be subject to failure from fair scrubbing, easy soil removal 
moisture leaks no aging period required 
ok on damp const without 
wets & binds sandy surfaces best on dried construction blistering 
unglazed tile fair self-prime blistering possible good lap in, quick recoat, 
good self-prime no alkali failures 


best on aged structures 
scrub excellent on some types excellent scrub on gloss types 


plaster full range of decorative effects decorative effects not as readily no alkali failure 

available 
plaster must be dry & aged, fair good on fresh or damp plaster 
priming good priming, 2 coats, excellent priming 
alkali failures possible, excellent bridging 


y no alkali failure low odor, 
surface strengthening, 3 coats 
best quick recoat, 
1 or 2 coats, 


high scrub resistance on gloss chemical resistance iin 
types easy application 
low moisture, vapor transmis- 


crack-bridging poor crack-bridging fair eionmate: 


concrete floors suitable only when concrete no alkali failures 

tests very low alkalinty, 

wet environment f low order of blister failure. not applicable 
or subgrade most likely on aged concrete, 


under favorable conditions 


still best adhesion & binding of excellent fungus resistance 
poor micro structure 


easiest application, 


moderate to 
poor fungus resistance. 


a EEE EE eee 


subgrade masonry walls or where recommended where alkali tests free from alkali failure 


environment may be damp low geod on damp walls 


: best applied on dry const 1 coat good, 
highest range decorative effects quick recoat, 
excellent fungus resistance fungus resistance ranges can be 


must cure under dry conditions poor, can be good 
t 


to avoid blister or feel failure | a 
ow odor 


eee 
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TABLE 4 SUMMARY _OF MASONRY PAINTING APPLICATIONS (5) 


EXTERIOR APPLICATIONS 


application 


oleo resinous synthetic rubber 


floors & patios acceptable on low alkali test. excellent service on sound sub- 


; strate, stone or cement 
penetrating type 


best to achieve best wear & 


doubtful service on sandy sub- 
freedom from peeling 


strate 


binds sandy structure 


—_—_—-_ReaeavlVCV(&&_&__""(]f]]}]}]?]?} S.-i 


cement—asbestos components not recommended 


gloss or (stucco) 


available 


matt types 


excellent service 


chalky surface not usually en- 
countered 


good self-priming 


excellent service on magnesium 
—oxychloride types—particu- 
larly where finish based on tung 
oil. 


stuccos as above or on chalky surface 


poor on spalling surfaces 
good on well-aged portland ce- 
ment type, if low alkali test 


good binding of spalling surface 


polyvinyl acetate 


not applicable 


—_—e_—e—erereeer—— 


excellent service on glazed or 
unglazed— 


probably somewhat — superior 
where glazed type substrate is 
weathered 


weathering definitely recom- 
mended where silicone treated 


excellent self priming. 
quick recoat. 


as above, 


poor on spalling or chalky sur- 
faces 


good surface where cement good service, 


joints well aged, 


cement block & brick 


good priming on joints required 
good priming required to avoid to avoid patchy effect 
patchy effect of joints 

should be dry. 


risk of alkali failures at joints 
should be dry. 


alkyd or tung oil types service- 
able in particular 


especially good service because 
of excellent priming over joints 


can be applied almost before 
mortar set 


can be recoated before moving 
scaffold 


on 


monolithic concrete as above good if surface sound 


good if surface sound. 


works well on damp or fresh 
concrete 
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PAINT & PAINTING (concluded) Or 


painting over silicones: (* p 35) 


To date, much experimental work has 
been done toward finding paint that will 
adhere to surfaces treated with silicones. 
Nothing has been developed for such ap- 
plications that manufacturer will guaran- 
tee 100%, particularly if silicone has 
been exposed to weather less than 6 
months. 


FIRE RETARDANT PAINTS (3) 


Since beginning of World War II, paint 
industry has been endeavoring to meet 
request of Navy to develop paint which 
will not support combustion. Principal 
need was to prevent transmission of fire 
thru steel bulkheads. Such paint should 
not burst into flame when elevated to 
high temperature. “Toward a solution, 2 
types of paint were developed: one 
labeled as ‘‘fire-retardant” & other as 
“fire-resistant.” A 3rd term is sometimes 
applied in rating as “non-combustible.” 


fire-retardant paints are comparatively 
new to paint market. “They do not sup- 
port combustion, but will burn. Appli- 
cation on combustible substrate results in 
film which retards rate of spread of 
flame, but does not necessarily protect 
substrate. 


Although various chemicals have been 
added to produce different types of paints 
classified as fire-retardant paints, usual 
ingredient is a chlorinated paraffin. In 
emulsion type paints a solution of 1 vol- 
ume of petroleum emulsion, | volume of 
sodium silicate, & 2 volumes of 3% 
methylcellulose is used. Alkyd paints 
have grestest present potential because of 
ability of paint to introduce higher pig- 
ment volume. Such paints are in flat or 
semi-gloss range. 
fire-resistant paints (* p 35) industrial 
types, do not burn, & will protect sub- 
strate by puffing up & insulating flam- 
mable material below from intense heat. 
Such paints, however, may exhibit poor 
paint properties & may not be adaptable 
to usual architectural uses, 


Fire-retardant paints find most likely ap- 
plications in buildings such as hospitals, 
schools, mental institutions « places of 
assembly. Canada is considering pos- 
sibility of legislating this type of paint 
into use. However, within US little 
organization has taken place for similar 
procedure, principally because of inade- 
quacy of any known test that can be re- 
produced throughout US under uniform 
conditions. 
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Although fire-resistant quality of these 
paints is desirable, a few objectionable 
characteristics are listed below: 


relatively high cost 

toxic gases are released 
limited color selection 

poor durability 

rapid dirt collection 

poor washability 

repainting may be affected 


Additional research may reduce some of 
objectionable characteristics — especially 
poor durability, washability, « dirt col- 
lection. 


EXTERIOR NATURAL FINISHES 


No exterior wood natural finish has been 
developed which matches durability of 
pigmented paint. In recent years much 
natural finish has been used, but in gen- 
eral only on small areas or on expensive 
items where cost of maintenance is small 
in proportion to total investment, such 
as boats & station wagon automobiles. 


For some time railroad cars had natural 
trim which was sanded & recoated every 
6 months during life of car. Boats use 
most expensive spar varnish available, « 
refinishing is still necessary each year. 


Damaging element to exterior varnish 
is ultraviolet radiation from sun. Ex- 
posure on side of a house may be equally 
as damaging as on deck of a boat used 
in fresh water lakes. Even with con- 
stant maintenance, exposed wood will 
darken or lighten, according to species & 
such discoloration must be anticipated. 


Wood stains, often termed “non-wiping 
stains” are composed of a certain amount 
of pigment or color, giving varying de- 
grees of transparency. As expected, some 
pigment is better than none, with maxi- 
mum durability derived from complete 
opacity. Increased reflection of ultra- 
violet helps durability of these stains, but 
only moderately. 


METALS (* p 35) 


Shop-coat primers should be specified 
by architect as compatible with finish 
coat. Many failures on metal sash & 
similar products have been traced to sub- 
standard shop primer. 


Fresh galvanized metal can be painted 
satisfactorily if surface is free of grease x 
wash primer of copper sulfate is NOT 
used. Best primer, manufactured by 


1956 x 


BULLETIN OF THE AMERICAN 


most companies, is composed approxi- 
mately of 80% zinc dust & 20% zinc 
oxide suspended in alykd vehicle. 


COLOR* 

Inter-Society Color Council reports 
18,000 variants of hue, value & chroma, 
distinguishable by human eye. There are 
serious problems of relationship of color 
to work-tasks in schools, office, industrial 
plants, etc, involving psychology & optics. 


Of much concern to architects is selec- 
tion & control of color when different 
materials are placed alongside each other 
in final construction. Tile, porcelain 
enamel & paint are 3 materials that must 
be in close harmony. 


An ideal that may or may not be 
achieved in future is color-control by 
manufacturer of pre-finished materials — 
placing any product within predeter- 
mined compatible color range. “Two sys- 
tems are now used in an attempt to do 
this: 


munsell system: ‘This method accurately 


‘describes & identifies each color, giving 


very wide selection in hue, but is quite 
high in cost (for complete set of charts) 
for average practicing architect. From 
manufacturers’ point of view, color chips 
will change value & hue within the first 
6 months or year — even when stored 
in total darkness. Part of high expense 
of system is printing of chips with best 
inks & paints known at present time. 


spectrometer: [his method records inten- 
sity of various components of color in 
graphical form. Record is permanent & 
not subject to change with time, as is 
case with color chips. It is useful only 
for manufacturing controls, & its cost 
(about $30,000) is generally prohibitive 
for small producers of building materials 
such as brick & tile. 


color harmony jis of increasing importance 
in terms of esthetics. Actually, cost of 
paint compared to total cost of building 
is out of all proportion in terms of final 
impact on human eye. This last 1/32” 
of material may do more in terms of 
environmental significance than all other 
factors combined. 


* from speech of Walter A Taylor, AIA, 
Director Department of Education & Re- 
search, American Institute of Architects, at 
annual meeting of Painting & Decorating 
Contractor's Association, Washington, DC, 
23 February 1956. 
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| ee FACT that theme of this con- 
vention is Designing for the com- 
munity shows that the profession has be- 
come aware of need for over-all plan- 
ning. 


Architecture’s most urgent missions are 
to convert chaos into order & convert 
mechanization from tyrant to slave — 
making place for beauty where there is 
vulgarity & ugliness. Architecture today 
can no longer concern itself only with 
that particular set of structures which 
happen to stand upright « be hollow — 
“buildings” in conventional sense — it 
must concern itself with all man-made 
elements which form our environment: 
with outdoor spaces created by struc- 
tures, with roads & highways, with signs 
& posters, with cityscape & landscape. 


Theme of my talk today is commercial & 
community services for new areas. This 
title, & expression new areas, suggests 
that architect will be given virgin land & 
be asked to create the ideal “‘cityscape.” 


sub-cityscape: 


Unfortunately, such new areas do not 
exist any more near our large cities. 
Something which I will call “‘sub-city- 
scape” has reached out from cities along 
all major roads « highways & has de- 
spoiled the virgin landscape. Sub-city- 
scape consist of elements which cling like 
leeches to all of our roads: gas stations, 
shacks, shanties, used-car lots, billboards, 
dump heaps, roadside stands, rubbish, 
dirt & trash. Sub-cityscape fills up areas 
between cities & suburbs, cities & towns, 
cities & other cities. 


Existence of sub-cityscape is proof that 
city planning, before it even had a chance 
to become effective in our times, is ob- 
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COMMERCIAL & COMMUNITY SERVICES FOR NEW AREAS 


AIA 1955 convention seminar: architecture for community expansion 
abstract of paper by Victor D Gruen, AIA 


solete & has to be replaced by regional 
planning. Whenever «& wherever the 
hinterland between roads « highways 
gets settled with suburban dwellings the 
parasitic vines of commerce blossom along 
public roads in form of string or ribbon 
developments. They grow wildly « pro- 
fusely x, like parasites clinging to trees, 
they choke the mother plant, the high- 
way, strangling it so that its life blood, 
arterial traffic, cannot flow easily any 
longer. As leaves of an infected tree wilt 
away & finally drop, so. string-like 
growths along roads infect surrounding 
residential areas which, under influence 
of traffic-nuisance, noise, fumes & ugli- 
ness of blatant signs, deteriorate around 
such new commercial areas. The stores, 
having lost their best customers, move up 
a mile or so & start anew. Buildings they 
have left are taken over by scavengers of 
trade: second-hand stores, saloons, cut- 
rate enterprises, etc. “hus a commercial 
slum is born. 


This procedure of store strips creating 
deterioration & then moving along re- 
peats itself again & again until arterial 
roads become a series of traffic jams mak- 
ing the race to & from work a steeple- 
chase. 


The battle against these commercial 
slums has been my personal concern for 
a long time & I believe that with planned, 
integrated shopping centers we have 
found an effective tool to bring about 
their obsolescence. 


I believe also that this new architectural 
planning concept (the only new city- 
scape element born in our century) 1s 
opening vistas which show solutions of 
other serious problems of suburban life. 


“Suburbscape” is a vast area filled with 
plush settlements of more or less historic 
mansions & the parade grounds of the 
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anonymous mass housing industry where 
dingbats (Californese for minimum 
houses) are lined up for inspection. Its 
phony respectability & its genuine bore- 
dom are effectively isolated from the 
world by traffic jams. Suburbia has lost 
advantages of city without gaining any 
of country. Cultural desert of suburb 
life needs oases where true social life can 
develop. 


shopping centers — an answer? 


The integrated shopping center can be 
exactly that, just like Greek Agora or 
market place were complete centers of 
human activities, combining commercial 
activities with civic, cultural, social, re- 
ligious & entertainment functions. It 
also can become the place where art & 
architecture can be reunited. 


You may recall the colorful statue in 
Luzern, Switzerland. It tops the pub- 
lic fountain in a market square. It still 
stands there in an atmosphere sympa- 
thetic to integration of art with cityscape. 


What would happen to this statue in our 
technological environment? It would 
be smothered by the implements of our 
civilization. Nobody would look at it, 
nobody would enjoy it. Pretty soon it 
would be a hindrance to traffic & be de- 
molished to make place for automobiles. 


All our attempts to bring art back into 
architecture are result of wishful think- 
ing if we cannot create a new architec- 
tural environment in which people can 
contemplate art without being run over. 
If we cannot do this, then we will con- 
tinue to drive art underground into mu- 
seums & galleries where it is observed 
« cared for by “experts” & connoisseurs 
& with very little genuine relationship 
to the people. 
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COMMERCIAL & COMMUNITY SERVICES (conclude) ee 


In order to create this new architectural 
environment, we have most of all to 
create order. We have to unscramble 
the mélée of flesh & machines, pedestrians 
& automobiles, junk yards & houses. 


The integrated shopping center is an 
attempt to do just that. Principles which 
go into design of an integrated center, 
whether it is small or large, are identical. 


5 most important ones are: 
e@ creation of effectively separated spheres 
of activity: 
access 
car storage 
service activities 
selling 
walking & relaxation 


e creation of opportunities for social, cul- 


tural, civic & recreational activities 


e overall architectural planning related to 
function, structure & esthetics 


@ encouragement of individualistic expres- 
sion of commercial elements but sub- 
ordinating these expressions to overall 
discipline by means of architectural co- 
ordination, sign control & code of be- 
havior concerning matters like show win- 
dow lighting, etc 


e@ integration with environment in matters 
of traffic, usage, protection & esthetics 


Northland, the shopping center near De- 
troit which has been operating now for 
more than a year, has, in words of many 
residents, “changed our lives.” It has 
filled that great unanswered need of 
sprawling suburbia for a crystallization 
point. 


Visited by 15 million people in its first 
year, it has already become Detroit’s 
“festival place’ for important civic 
events for which there is no other place 
—like Army Day, Fourth of July, 
Christmas & Easter & many others. On 
such days, there is the atmosphere of a 
gay fiesta in landscaped courts»« malls. 


All thru the year, weekdays « holidays, 

thousands promenade, amble, gossip, sit 
around on garden benches, study outdoor 
exhibits which at diferent times feature 
giant bombers, fashion shows, garden 
furniture, new car models & art. They 
participate in events in two auditoriums, 
in community center & in Kiddyland — 
they lunch or dine in one of the dozen 
eating places — they have made it their 
club, their public park, a center for so- 
cial activities, 
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Residents of surrounding areas are well 
satisfied too. Instead of deterioration 
usually feared with appearance of com- 
mercial facilities, they experienced a 
pleasant surprise. No traffic spilled into 
residential streets, there are no evil 
sights, noises, evil smells. Neither did 
they mind that, because of having so 
many desirable facilities nearby, demand 
for residential sites in neighborhood grew 
& resale value of their property rose con- 
siderably. 


sales too! 


The 15 million people who came to 
Northland did one other thing also. They 
shopped —they did it with so much 
joy, intensity & gusto that sales figures/sf 
of store area reached amounts unprece- 
dented in suburban shopping facilities to 
date. 


That the merchants « developers are 
happy I am gathering partly from their 
smiles & partly from fact that they have 
entrusted us with planning a second De- 
troit center of comparable size & char- 
acter. 


Department store is center point in 
Northland — ringed by tenant store 
buildings which are surrounded by an 
8600-car parking area. An area around 
the parking is landscaped & serves partly 
as reserve & partly as buffer. Around 
this area loops a continuous ring of di- 
vided parkways which is connected with 
the main road system. 


Once a shopper enters the inner area of 
stores she is unaware of the automobile 
which can be neither seen, smelt, nor 
heard. An underground service road 
connects basements of all stores. 


Basic principles of Northland have been 
applied to a number of other shopping 
centers & also, to other types of projects. 
In two suburban areas we are planning 
at present construction of Recreational 
Health Centers. ‘This concept is to com- 
bine, in one environment, related facili- 
ties like hospitals, clinics, laboratories, 
medical & dental offices, nurses’ homes, 
hotel accommodations for patients’ visi- 
tors, & related commercial services like 
restaurants, lunch rooms, cafeterias, 
pharmacists, medical supply stores. Fol- 
lowing shopping center pattern, we create 
on one hand separation between various 
usages & on other hand, combine func- 
tions of all buildings of same denomina- 
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- fares, 
grounds, parks — we will also get rid of - 
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tion, thus creating a common access- road 
system, common parking areas, common 
heating & airconditioning services & com- 
mon loading, deliveries, repair & mainte- 
nance areas. Outdoor spaces will be re- 
served for pedestrians, richly landscaped, 
offering restfulness & creating a new seg- 
ment of 20th century cityscape. 


other centers: 


We are working on extension of this 
principle of creating integrated nuclei for 
other clearly defined usages. We are 
planning home buildings & furnishing 
centers, research & laboratory centers, 
light-industry centers. 


It seems to me that here might be a 
weapon for a successful counter-attack 
in the technological blitzkrieg. If we 
use this weapon & if we can create large 
numbers of these cluster-like centers, we 


will be able to raze the then tenantless © 


strings of shanty towns along our roads & | 


when the rubble is cleared away, we can - 


plant trees & shrubs & grass & flowers 


where suburban slums stood. We will. 


gain space to widen strangled thorough- 
space for picnic grounds, play- 


wide stretches of sub-cityscape. 


These are not lofty plans — this is prac- 
tical reality. Fact that these nuclei of 
a new cityscape are being created by & 
for same forces which were always ac- 
cused of being representatives of rugged 
individualism, is a hopeful sign. 


in as well as out: 


I am convinced that principles & lessons 
learned in planning suburban integrated 
centers can be also applied to cores of 
our cities. 


For success on a grand scale we will 
need more than plans & energy — we 
will need legal weapons to fight the 
battle, we need more effective legislation 
for condemnation proceedings, we need 
better zoning laws & zoning practice & 
we need a liberal policy of federally 
guaranteed loans. We need educational 
programs for our architectural schools 
stressing needs of planning &, most of all, 
we need understanding & action in our 
profession. “That such understanding is 
growing, that horizon is widening from 
individual building to total human en- 
vironment — of that this convention 
with its theme Planning for the Com- 
munity —1is indeed a hopeful symbol. 
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| Vee CAN SAVE the owner money, & 

I yourself money, (aside from mate- 
rials & construction methods you specify ) 
by the way you prepare plans « specifica- 
tions. 


What I want to emphasize particularly 
is that a rather small percentage of sub- 
bids we receive can be used directly, with- 
| out careful analysis « some adjustment. 


A great deal of this difficulty could be 
done away with by rather minor im- 
provements in plans & specifications. I 
believe this would save money both for 
owner & architect, & I know contractor 
would have less trouble with ulcers. I 
know we can buy cheaper when we make 
it absolutely clear to subs what they are 
bidding on, & I believe a lot of saving 
would be passed on to owner if a really 
clear condition prevailed at time of bid- 
ding. When I see results of a bidding 
in Blue Reports, & a spread of $10,000 
will cover 5 low bids on a million dollar 
job, my first reaction is: ‘That must 
have been a good set of plans!” 


SPECIFICS: 


I want to call your attention to a lot 
of small things. 


time: 

I believe that saving estimator’s time will 
result in better bids, & I also believe that 
same things that make estimating difficult 
will cause errors & trouble on job, & in- 
crease costs to everybody. 


We ought to have 4 or 5 weeks to figure 
a job—add at least another week if 
it is a hospital of any size. You must 
bear in mind that there will surely be 
questions. “These have to be answered 
by an addendum. We have to transmit 
it to a subcontractor, who will quite 
likely pass it on to a manufacturer. This 
may easily deduct 2 weeks from bidding 
time for that particular trade, which 
may be critical one. 


addenda: 


I think no addendum should be issued 
less than 10 days before bid is due. That 
used to be a fixed rule at PBA, & I think 
it is a good rule for everyone. By the 
way, there is one type of addendum 


* chief estimator for Washington office _of 
George A Fuller Co—A very entertaining 
introduction to the more specific data reported 
here appeared in AIA Journal, May 1956 
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ARCHITECTURAL DOCUMENTS FOR ESTIMATING 


from a talk by Edward S. Harrison* to Washington-Metropolitan Chapter, 


AIA, 10 February 1956 


which should be avoided. We have often 
received a voluminous document which 
consists almost entirely of small changes 
in dimensions (change 10/-1%” to 
10’-2”, for instance) or other minor 
corrections which cannot possibly affect 
bids. I have seen 2 of these in the last 
few years of over 100 pages each. When 
I get anything like this, I skim thru it 
to see if time has been extended, or if 
structural steel has been omitted, « then 
I am strongly tempted to throw it aside. 
This is a dangerous thing to do of course. 
I recall one that changed 1%” to 3/16” 
in paragraph so-&-so, line 4. Unfortu- 
nately, it happened to be thickness of all 
asphalt tile! 


Of course, it is quite proper that you 
should want plans & specifications to be 
correct & satisfactory basis for a con- 
tract. J think such an addendum could 
be prepared, but not issued until award 
of contract. To negotiate any small 
change in price with successful bidder 
certainly could not cost much. 


number of sets: 


To get plenty of good sub-bids, « get 
them on time, we need plenty of plans, « 
not too much red tape about getting 
more. A good practice we often en- 
counter is to issue 3 sets on deposit basis 
& then permit ordering additional sets, 
or parts of sets, at cost directly from 
blueprinter, both by us & by subcontrac- 
tor. I like to see architectural, structural, 
mechanical & electrical drawings bound 
separately. Also, as much as | admire 
a handsome book, I want specifications 
bound with some type of metal fastener 
so they can be taken apart. Then if I 
want to send a schedule of equipment to 
some manufacturer, I can take it out, 
duplicate it, & put it back again, instead 
of tying up a whole set for 2 weeks. 


alternates: 


Now the bid form. I don’t know why 
you want so many alternates. If you are 
not sure there is enough money available, 
I can understand 2 or 3 substantial de- 
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ductions, & 1 or 2 extra items to add if 
you can afford it. They are generally not 
difficult to figure. I do think you ought 
to decide whether building is to be faced 
with marble, stainless steel panels, or face 
brick, & not try to have it figured 3 ways. 


And alternate types of partitions, alter- 
nate floor construction, various types of 
windows, sometimes even substitution of 
one equipment manufacturer for another 
—dsurely all these could be negotiated 
with successful contractor at profit to 
owner, & without complicating bidding 
so much. 


unit prices: 
As for unit prices, they are undoubtedly 


useful on highway & sewer work but in 
type of work I am talking about they 


have no place on bid form. ‘There are 


1 or 2 exceptions which have become 
customary: price/lineal foot on concrete 
piles, for example. For most part they 
are almost unworkable. I can best ex- 
plain this by an example. You ask a 
unit for a cubic yard of foundation con- 
crete, added or deducted. We assume 
that this includes forms & reinforcing 
steel, because you don’t say it doesn’t. 
We try to consider possibilities. You 
might leave 2” off top of a lot of big 
spread footings, or you might change a 
lot of foundation wall from 17” to 16” 
thick. In neither case would any forms 
or steel be omitted, & we couldn’t offer 
a credit of more than $14/yard. On 
other hand, you might add a lot of small 
trenches below basement floor, with 4” 
sides & 6” bottom. You will want credit 
for floor omitted where cover goes, & 
we have a lot of expensive forms & re- 
inforcing, & a high labor cost in handling 
concrete, & total quality is very small. 
Added work comes to about $110/yard. 
This looks ridiculous, so we put in $20 
for deductions & $70 for additions. Now 
after we get job going, & you leave out 
trenches, & add wall concrete, how does 
owner come out? I think negotiation 
is much more satisfactory. 
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drawings: 


There is very little about drawings that 
I would want to criticize. Any sugges- 
tions that I can make are to save time & 
confusion in estimating & will avoid con- 
fusion & expense on job. 


I wish you wouldn’t make architectural 
subs go to mechanical drawings for in- 
formation. We often see requirement 
that plasterer shall provide access panels 
wherever needed for valves, dampers, etc. 
He can’t read mechanical drawings & 
will have to guess how many. We fre- 
similar troubles with 
A list or schedule 
I ran across a 
Under 
specification for ceramic bathroom ac- 
cessories, it said ‘Provide soap holders 
in each case where no soap depression 


quently have 
louvers & grilles. 
would be a great help. 
good one just a few weeks ago. 


exists in lavatory.” Now, how is tile 


man going to know? 


plans: 


There are a few little things that would 
speed up use of plans. I would like to 
see finish floor elevation on every floor 
plan: architectural, structural & me- 
chanical. On 1%” scale elevation sheets, 
I would like floor elevations & story 
heights on right-hand side of each eleva- 
tion. We refer to ‘them frequently, 
& it is nice to turn up edge of sheet, in- 
stead of picking up a pile of papers, a 
scale, eraser, half a dozen pencils « my 
pipe when I want to look, 


sections: 


I like details & sections of small items 
on same floor plan where they occur. I 
have seen recently some very good num- 
bering systems for sections « details. One 
I remember gives section a particular 
number, also gives number of sheet on 
which section is detailed, « number of 
sheet from which it is taken. These 3 
numbers are used in every reference to 
section. We sometimes find utter con- 
fusion in numbering of sections, & have 
to depend on intuition to locate them. 
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north arrow: 


Just a few more comments on drawings: 
Please show points of compass on first 
floor plan. ‘This helps especially when 
plot plan is upside down compared with 


A finish schedule for each 


floor plan is tremendously convenient, 


rest of set. 


especially when a plasterer & a painter 
are figuring on different floors, & divid- 


ing one set of plans between them. 


stairs: 

On a large job it is helpful to have stairs 
numbered consecutively & not give them 
space numbers. On a recent job we 
figured, it was disconcerting to look at 
several sheets of stair details & find that 
they covered stairs no 3, 7, 17, 211, « 
241-441 It took a lot of 


searching to be sure we hadn’t missed 


inclusive. 


any stairs. 


unnecessary drafting: 


Most of these things I have been talking 
about would cost you a little bit more 
in the drafting room. I believe there 
would be a corresponding saving in 
supervision & in checking shop drawings, 


One 


little place where I believe you could 


but I suppose that is debatable. 


save a bit of drafting is on 14” scale sec- 
tions thru building. On a recent job 
we had 6 of these, each done thruout in 
Walls were cross-hatched, 


stone-bonding shown, concrete floors & 


great detail. 


beams stippled, steel beams shown (I 
suppose to scale), all door & window 
openings numbered, wood base & plaster 
cornices indicated, & it was all perfectly 
useless to me or anyone else. A section 
thru whole building is a help in show- 
ing different floor levels, clearing up 
complicated mezzanines & balconies, or 
roofs — but it might just as well be 
diagrammatic. All that beautiful work 
was wasted because information was 


better shown somewhere else, 
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specs: 

I want to talk a little about specifica- 
tions & then I will stop. First, consider 
matter of clarity. I am sure average 
architect has a much better command of 
Then 
why so much ambiguity? We frequently 
find Addendum No. 2 explaining what 


English than average contractor. 


was mean by No. 1, No. 3 correcting an 
error in No. 2, & finally No. 4 saying 
omit whole paragraph & substitute fol- 
lowing! More often than not the de- 
scription of alternates is altogether too 
brief & insufficient. I think very often 
specification writer has a very hazy idea 
of all changes involved in an alternate. 
Then we have to make a lot of assump- 


tions & play safe. 


specification sections: 


_Now, I want to bring up a matter that 


you may not see my way — subdivision 
of specifications into sections. To me 
this is most important. It is source of 
most of my headaches, & main reason why 


some bids you get are not lower. 


Most general conditions contain a clause 
something like this: “Specifications are 
separated into numbered « titled divisions 
Neither 


owner nor architect assumes any responsi- 


for convenience of reference. 


bility for defining limits, etc” —- or per- 
haps even better: “Separation of specifica- 
tion into titled divisions shall not operate 
to make architect an arbiter . . 


” 


CLC. 


This clause is perfectly proper, of course 
— there is no contractual relationship 
between subcontractor « architect. But, 
I think this is not a good reason for 
doing anything less than best you can in 
so subdividing specifications that subs will 
bid on complete sections. We must make 
it as easy as possible for a subcontractor 
to pick out & bid on work that is nat- 
urally in his trade without overlapping 
other trades & without leaving gaps. 
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If you are willing to consider what I 
have just said, perhaps you can do some- 
thing about this clause, which I can find 
half a dozen times in any specification. 
We find under cabinet work, “Tops of 
all counters shall be covered with lino- 
leum in accordance with section 40 — 
asphalt tile « linoleum.” Or, again, 
under air conditioning, “Bases of all 
equipment shall be painted 2 coats of 
lead & oil as specified in section 18 — 
painting.’ Who does linoleum work « 
who does painting? 


I don’t see any objection to more specifi- 
cation sections rather than fewer. ‘They 
are easier to handle for everybody. There 
is one office I know of which likes to 
dump everything into Masonry — why, 
I don’t know. ‘They include limestone, 
caulking, precast roof slabs, rigid insula- 
tion, sometimes even concrete founda- 
tions, sidewalks & curbs — & it is con- 
fusing. 


misc trade practices: 


I want to mention, more or less at ran- 
dom, some points that come up in par- 
ticular trades: 


Plasterer will include access panels if 
shown or listed on architectural draw- 
ings. Access doors & frames, however, 
belong in hollow metal « hardware on 
hardware schedule. Entire suspension 
for acoustic tile belongs in acoustical 
work, except of course when it is stuck 


on a plaster ceiling. 


When you have more than a negligible 
amount of cabinet-work, it belongs in a 
separate section, & not mixed in with 
millwork. Cabinet manufacturer will 
erect his own material & finish it & he is 
generally glad to provide his own 
grounds if they are in his section He 
will furnish his own rough hardware, 
bolts, clips, etc, but custom-made items 
of bronze or stainless steel, sucn as 
brackets, legs, ornamental _ insignia, 
should be furnished under architectural 
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metal & delivered to cabinet man. No 
finished hardware should be included 
under cabinets hardware for 
actual cabinets: pulls, catches, hinges, 
sliding-door hardware «& tracks, Formica, 
linoleum tops, & metal edging belong in 
this section when an integral part of 
work. 


except 


Rigid insulation belongs under roofing & 
sheet metal when roofing is applied di- 
rectly on it. If it is under slab or on 
walls it is a carpentry item. Sheet metal 
men cannot do lead shower pans or other 
interior lead work in connection with 
plumbing. This will be done by plumb- 
ers. Don’t forget, of course, that if you 
ask for a 20-year bond on roof your de- 
tails of roof construction & flashing must 
conform to manufacturer’s requirements. 


Hollow metal work is frequent source 
of trouble. J think window trim, stain- 
less steel work, stools & convector en- 
closures would all be easier to handle 
in separate sections & not combined with 
doors & frames. Steel channel bucks be- 
Office & 


toilet partitions, of course, are not in 
this section. 


long in miscellaneous iron. 


Metal office partitions always include 
doors, glass & hardware, & exclusion 
should be noted in other sections in- 
volved. If you are going to number 
these doors on plans, they should cer- 
Usually 


tainly have a separate system. 
they are not numbered. 


Metal toilet enclosures will include any 
metal accessories attached to enclosure 
— paper holder, hooks, pocketbook shelf, 
etc. If enclosure is ceiling-hung, struc- 
tural support belongs in miscellaneous 
iron & should be detailed. 


Glass man will exclude glass block which 
belongs in masonry, & lead glass which 
belongs with other rayproofing work. 
He will probably bid on tempered doors 
& store front type windows, but these 
are better handled in separate sections. 
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I suppose miscellaneous x ornamental 
iron give us more trouble than any other 
trade. Certainly ornamental aluminum, 
bronze & stainless steel should be in a 
separate section — likewise 


vault doors & 


windows, 
incinerators. Beyond 
that, all I can recommend is to make one 
paragraph for each item, & make sure 
paragraphs don’t overlap. Occasional 
drawing references & room numbers are 


helpful — if they are correct! 


Remember, your structural steel contract 
will include only class A material, & 


what is left will be miscellaneous iron. 


I see no reason why you shouldn’t use a 
hardware allowance. It is easy for us, & 
it gives you a few weeks more to get 


schedule completed. 


IN SUMMARY 


I could go on indefinitely, but I think 
that is enough to show you what I am 
trying to say about subdivisions. If you 
are interested in a particular trade sep- 
aration you can always get advice from 
a friend among contractors or sub-con- 
tractors. By the way, I wish you wouldn’t 
say “the contractor” when you are re- 
ferring to a sub. If you say “this sub- 
contractor” we will all know what you 


mean. 


That is the point! ‘To know exactly 
what you mean, all thru the job, in all 
its infinite detail. I was taught in school 
that a contract is a meeting of minds. 
When a certain contract is signed the 
owner expects certain things, contractor 
& every subcontractor expects to provide 
certain things. You, as architect, have 
had to describe, very exactly, what those 
certain things are. If we all have under- 
stood every word you have said in ex- 
actly the same way, owner will get build- 


ing he expects at a reasonable cost. 
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EPORTING OF inspector’s work is 
| Pietra to his actual observation 
of construction, but records & reports are 
of sufficient importance to justify careful 
x thorough attention, They enable those 
in authority to keep in touch with work 
while in progress, & may be of great value 
in case of disputes or of future changes 
in structure or its use. “They should 
provide record of progress, schedule of 
future work, working conditions, instruc- 
tions given to contractor, deviations from 
specifications with reasons & problems 
encountered — with solutions. Reports 
should be in writing & should be made 
out promptly at end of period covered. 
Kind « amount of records & reports 
necessarily depend on engineer’s organi- 
zation & on kind of work. For small 
jobs or for concentrated jobs with which 
inspector’s superior is in close contact, 
less extensive reports are needed than 
for work done for a large organization 
or at widely separated locations. 


Ordinarily resident engineer handles 
such matters as general progress reports, 
quantities of work performed (monthly 
estimates), records of materials received 
& on hand, extra work, force-account 
work, general inspection of contractor’s 
plant & operations, acceptance of parts 
of structure, & special work — on some 
jobs part of these duties may be dele- 
gated to inspector. 


Ordinarily inspector makes necessary 
computations — submits tabulated daily 
report regarding acceptance of materials, 
batching, & placing of concrete — sub- 
mits weekly or monthly summary re- 
ports covering these items — keeps diary 
summarizing general progress of work, 
oral orders given or received & any out- 
standing or unusual developments. Vari- 
ous items that might be recorded or re- 
ported by inspector may be discussed — 
for a particular job there should be se- 
lected only such items that are significant 
& appropriate to the job. ‘Tabular forms 
greatly simplify work of recording «& 
reporting. 


Usually field reports are made in dupli- 
cate — original is submitted to engineer 
& carbon copy is retained in field office. 
A uniform system of designating classes 
of concrete & parts of structures should 
be adopted for convenience in summariz- 
ing amount of each kind of concrete 
placed in each part of structure. Con- 
crete for buildings is designated by story 
& designations used in structural design. 


mix computations: 


With specification requirements & batch- 
ing method known, tabular computation 
forms can be prepared which will save 
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RECORDS OF CONCRETE INSPECTION & EVALUATION OF TESTS 


by Paul Rice, Technical Director, American. Concrete Institute * 


considerable time in field. Usually re- 
port will state only given conditions & 
results of computations, such as mix pro- 
portions, characteristics of aggregates & 


yield /batch. 


grading of aggregate: first step is usually 
to record weights obtained from sieve- 
analysis of aggregates & to convert these 
into Ys passing each sieve, retained on 
each sieve, or between successive sieves, 
as desired. Fineness modulus of each 
aggregate may also be computed. 


batch quantities: next step is to compute 
batch quantities. If proportions are spe- 
cified or determined in terms other than 
proportions by weight (aggregates satu- 
rated & surface-dry) they are converted 
into these quantities before computing 
batch weights, 


yield: in one method, yield of batch is 
computed from weights of materials (ag- 
gregates saturated & surface-dry) & their 
respective specific gravities, by summing 
solid (particle) volumes of separate ma- 
terials. 

This computation takes no account of 
entrained air. 

Yield may also be computed from batch 
quantities & weight pcf of concrete. This 
method automatically takes account of 
any entrained air. 


batching & mixing record: 


Detailed record of batches is usually 
kept in field & only summarized state- 
ment is given in daily report. Batch- 
ing record should include: 


e serial numbers of batches for each kind 
of concrete 


moisture in aggregates 


e@ quantities (gross weights or actual batch 
quantities) — record of batch or revolu- 
tion counter of mixer 


@ number of empty sacks returned 

e consistency & appearance of concrete 

e@ disposition of batches in each series 

In addition to record of batches, record 


of calibration or checking of measuring 
devices should be kept. 


record of materials: 
Acceptance tests of cement are usually 
made at laboratory. 


* most of material for this series is condensed 
from ACI manual of concrete inspection,” 
1954 edition — this is last of 9 articles 
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Nature of a report on aggregate depends 
on organization of job & whether test is 
for acceptance of aggregate or for con- 


trol of mix. 


Items for inclusion in a 


report on aggregate may be selected from 


following list: 


date 

place 

organization 

type of aggregate 

identification of 
shipment 

quantity represented 
by sample 

method of sampling 

size of sample 

absorption 

specific gravity 

unit weight 

material finer than 
No. 200 sieve 

clay lumps 

soft pieces 

organic impurities 

shale 

coal & lignite 

other deleterious 


sieve analysis 
fineness modulus 
maximum size 
oversize & undersize 
% of crushed 
material 
lithological com- 
‘ position 
soundness (sulfate or 
freeze-thaw) 
alkali reactivity 
toughness 
strength &/or shrink- 
age of mortar or 
concrete to de- 
abrasion 


termine aggregate ~ 


characteristics 

signature of person 
responsible for 
test 
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record of placing & curing: 


In order to follow thru construction of 
each part of structure, & as aid in pre- 
paring daily report, tabular form is use- 
ful. Tabulation might well be pro- 
vided with columns for individual parts 
of structure cast during shift, & with 
lines as shown in following list: 

excayation finished or approved 

forms inspected or approved 

reinforcement & fixtures approved 

concrete placed 

preliminary curing begun 

final curing begun 

curing ended 

forms removed 

defective surfaces repaired 

part of structure approved by engi- 

neer 
Spaces in tabulation are filled in with 
appropriate dates. 


CRSI specifications for placing of concrete 
require that date & time of placing vari- 
ous members of structure be marked on 
drawings. 


summary report: 


If a weekly or monthly summary report 
is desired, it is made up from daily re- 
ports to show progress & average quality 
of work. Following items might well be 
included : 

e@ amounts of materials 


e parts of structure completed 
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CONCRETE CONSTRUCTION RECORDS (concluded) 


e results of typical tests on aggregate & 
concrete (perhaps show max, min & ay) 


® average computed & measured yield for 
each class of concrete 


repairs of defective surfaces 
replacement of defective concrete 


significant changes in 


equipment or 
methods 


e weather conditions 


diary: 


Each inspector should keep a diary in 
ink or hard pencil in a standard field 
notebook to be retained as a part of engi- 
neer’s records of construction. Correc- 
tions should be crossed out, not erased. 
In general, entries should include gen- 
eral progress of work — delays — un- 
satisfactory conditions — important 
understandings or disagreements with 
contractor — essence of important con- 
versations — special instructions received 
—any data not covered elsewhere which 
might have bearing in future if quality 
of, or payment for work should be dis- 
puted. 


EVALUATION OF COMPRESSION 
TESTS OF FIELD CONCRETE* 


Primary function of compression test of 
field concrete is to insure production of 
uniform concrete of desired strength & 
quality. Compressive strength not only 
indicates relative strength but is also val- 
uable index to other desirable qualities 
such as freezing « thawing durability, 
water-tightness, flexural strength & wear- 
resistance. Variations in strength must 
be accepted but consistent concrete of 
adequate quality can be produced with 
confidence if proper control is main- 
tained, test results properly interpreted & 
limitations of control considered in spe- 
cifications. 


Wherever practicable, conclusions should 
not be based on too few tests but should 
be derived from a pattern of tests from 
which characteristics & uniformity of 
concrete in structure can be more ac- 
curately estimated. 


variations in strength: 


Strength of concrete test specimens can 
be expected to vary above & below aver- 
age, depending upon how well materials, 
concrete manufacture & tests are con- 
trolled. Differences in strength can be 
traced to 2 fundamentally different 


SOUrCES: 


* from report by ACI Committee 214, No- 
vember 1955, Journal of the American Con- 
crete Institute, Proceedings vol 52 :241-257 — 
more technical data in original 
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e difference in strength-producing proper- 
ties of concrete mix 


@ apparent difference in strength caused by 
discrepancies in tests 


analysis of strength data: 


Strength of concrete test specimens on 
controlled projects can be expected to 
fall into some pattern of normal fre- 
quency distribution curve. Where there 
is good control, strength values will 
be bunched close to average, & curve will 
be tall & narrow. As variations in 
strength increase, values will spread & 
curve becomes low & elongated. 


cumulative frequency distribution: 


If theory of ‘“‘weakest link” is applied to 
concrete, number of tests lower than 
desired strength is more important in 
computing load-carrying capacity of con- 
crete structures than average strength ob- 
tained. It is impractical, however, to 
specify minimum strength since law of 
normal probability indicates we can ex- 
pect | strength out of every 6 tests to be 
lower than | standard deviation* below 
average, 1 out of every 44 will be lower 
than 2 standard deviations, «& 1 out of 
741 will be lower than 3 standard devia- 
tions below average. 


quality control charts: 


Quality control charts may be very use- 
ful in establishing uniformity since they 
indicate graphically the quality of con- 
trol as daily test results are received. 
Trends become apparent as soon as re- 
sults are plotted & expected strengths can 
be estimated by extrapolation. Properly 
prepared control charts will indicate to 
engineer, architect or plant superintend- 
ent, at a glance, current status of con- 
trol. 


3 charts for concrete control: 


e chart in which results of all strength 
tests are plotted as received — line for 
required average strength is established 
as indicated in section on criteria & 
specified design strength provides lower 
limit of control 


e@ moying average for compressive strength 
where on each day or shift average is 
plotted for previous 5 sets of 2 companion 
28-days-cylinders & required average 
strength is plotted as lower limit — this 
chart is valuable in indicating trends & 
will show influence of seasonal changes, 
changes in materials, etc — number of 
tests averaged to plot moving averages 
can be varied to suit each job 


* standard deviation: a measure of dispersion 
equal to square-root of sum of squares of in- 
dividual strengths divided by number of tests 
less square of average. 
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@ moving average for range where average 
range of previous 10 companion cylinders 
is plotted each day or shift — maximum 
average range allowable for good labora- 
tory control is plotted as upper limit. 
maximum range is determined as dis- 
cussed in section on criteria 

In order to assure proper concrete 
strength, therefore, concrete mix must 
be designed so that average 28-day cyli- 
der strength will be larger than com- 
pressive design strength specified by an 
amount sufficient to guarantee reliable 
strength in structure, 


Any present concrete specifications which 
are based on minimum strength are un- 
realistic since statistically it is impossible 
to select a value of required average high 
enough to guarantee that strength of no 
test cylinder will fall below design 
strength specified. It is possible, with 
careful control, to limit % of tests fall- 
ing below design strength specified suf- 
ficiently to assure that for all practical 
purposes actual strength in structure will 
not be less than that design strength. An 
occasional low cylinder strength may be 
caused by manufacture or testing of 
specimen & does not necessarily reflect 
low strength in structure. It is also 
probable that strength in structure will 
continue to increase after 28 days so 28- 
day cylinder is conservative estimate of 
structural strength. 


testing laboratory: 


Laboratory has responsibility of making 
accurate tests since concrete will be 
penalized unnecessarily if tests show 
greater variations than actually exist. 


Since range between companion speci- 
mens can be assumed to be responsibility 
of testing laboratory, a control chart for 
ranges should be maintained by labora- 
tory as check on uniformity of its op- 
erations. 


Curing concrete test specimens at site of 
construction & under job conditions is 
sometimes specified since it is claimed to 
be more representative of curing given 
structure. “These special tests should not 
be confused with, nor replace, standard 
control tests. Quality of concrete as 
furnished should be measured by stand- 
ard 6” x 12” cylinders made & cured 
under standard conditions. Strength 
specimens of concrete made or cured 
under other than standard conditions 
provide additional information (on job 
curing for example) & should be anal- 
yzed & reported separately. 
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CHECKLIST—ITEMS FOR DAILY REPORT 


(make entries appropriate to particular job — this is a trial draft checklist) 


IDENTIFICATION 
date: shift: 4l 


type & location of work: 
contractor's representative: inspector: 


MATERIALS: 
kinds sources amounts received 


FIELD TESTS ON AGGREGATES: 
aggregates sieve analysis % undersize specific gravity 


PROPORTIONS — BATCHING — MIXING: (for each class of concrete) 
class mix proportions quantities/batch computed yield 


PARTS OF STRUCTURE PREPARED FOR PLACING: 


excavation piling shoring forms 

PLACING: 

weather: 

temperature humidity wind sky times of observation 


times of starting 
& stopping placement delays unusual batches 


TESTS OF CONCRETE: 


consistency at forms unit weight air content temperature 


CURING — FORM REMOVAL: 
curing: forms removed 
date age in hours (beginning) date of completion from (member) 


SPECIAL WORK 


grouting sprayed mortar ornamental concrete 


GENERAL NOTES: 


condition of or changes in. . . | 


organization 


equipment | 
| 


ee hhh 
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RECORDS OF CONCRETE CONSTRUCTION 


amounts used wasted 


on hand field samples shipped to lab 


- i= ; unit weight & bulking deleterious 
| orption moisture content (if on volume basis) substances 
; 
period of number & computed consistency of 
air content mixer operation size of batches total volume concrete at mixer 
\) 
i} 
I embedded 
| reinforcement construction joints openings dowels fixtures 
: 
] 
; adequacy of organization & equipment: 
1) 
| kinds & volumes of concrete placed parts of structure completed 


specimens shipped 


| specimens for strength tests: 
| identification of sample mix data curing age of test to laboratory 


| FORM REMOVAL (for various parts of structure): 
age of condition of defective areas defective sections 


| sides bottoms concrete formed ‘surfaces repaired replaced 


FORCE ACCOUNT WORK: 
extra work (usually covered by separate daily report) 


labor materials equipment 


eee eee eee 


eee eee eee —————————————————————————— 


methods unusual features 


EE 


BULLETIN OF THE AMERICAN INSTITUTE OF ARCHITECTS MARCH-APRIL 1956 é PAGE 49 


AMERICAN ARCHITECTURAL FOUNDATION B] |-24 
AMERICAN INSTITUTE OF ARCHITECTS 


1735 NEW YORK AVENUE NW WASHINGTON 6 DC 


EDUCATIONAL SPECIFICATIONS by RUSSELL E WILSON 
PART II @ PROCEDURES 
@ = PLACE OF 
SUPERINTENDENT 
CONSULTANTS 
APPROVALS 


LESS EFFECTIVE DATA 
Q, A & DEMOCRACY 
COST ESTIMATES 
OPERATIONAL EFFICIENCY 


TIME SCHEDULES 
NOTE: 
THIS IS TWENTY-THIRD OF A SERIES OF PAPERS PREPARED BY MEMBERS OF 


THE AIA COMMITTEE ON SCHOOL BUILDINGS, & BY SELECTED SPECIALISTS, 

TO MAKE LAYMEN AWARE OF SCHOOL BUILDING PROBLEMS & TRENDS & 

TO STIMULATE DISCUSSION. THEY ARE NOT INTENDED TO BE DEFINITIVE 

LAST WORDS & CARRY ONLY THE AUTHORITY OF THEIR RESPECTIVE 

AUTHORS. THE SERIES WILL BE EDITED BY THE COMMITTEE & ISSUED BY THE I 

AIA DEPARTMENT OF EDUCATION & RESEARCH UNDER SPONSORSHIP OF E SPecs 

THE AMERICAN ARCHITECTURAL FOUNDATION. MANY NEW SUBJECTS 

ARE BEING WORKED ON & CONTRIBUTED ARTICLES ARE WELCOME. WIDE- 

SPREAD DISTRIBUTION TO LAYMEN & EDUCATORS IS MADE OF THESE NON- 

TECHNICAL ARTICLES IN REPRINT FORM. | 


(one copy each issue free—additional copies 10¢ each) 


PAGE 50 2 MARCH-APRIL 1956 ‘ BULLETIN OF THE AMERICAN INSTITUTE OF ARCHITECTS 


| EDUCATIONAL SPECIFICATIONS (PART 2 of 9) 


by Russell E Wilson * (abridged by permission from series of articles in Nation's Schools) 


procedures for preparing educa- 
tional specifications: 


Procedures for preparing a set of 
educational specifications become a 
framework for discovering wishes & 
needs of teachers, pupils & others 
who use building. 


These procedures are different from 
traditional school planning techni- 
ques. Effect on proposed school, as 
well as school district & community, 
is almost as important as final doc- 
ument — primarily because of staff 
& community participation. 


Analysis of techniques & procedures 
used by more than 60 school dis- 
tricts that have prepared educa- 
tional specifications resulted in fol- 
lowing general recommendations. 


Only general recommendations can 
be given, because procedure fol- 
lowed by each school district, must 
fit local administrative organization. 


Preparation of educational specifi- 
cations calls for committee type of 
organization. This committee, or 
committees, should be under direc- 
tion of superintendent of schools & 
should involve various staff & com- 
munity groups, including both par- 
ents & students. 


One comprehensive committee 
formed for a fairly large school dis- 
trict included teacher-representa- 
tives of all grade or subject areas, 
a building engineer, a school nurse, 
parents & students. Administrative 
staff members, such as director of 
school plant planning, director of 
child accounting, assistant superin- 
tendent in charge of curriculum, & 
superintendent, served as ex-officio 
members. This meant they attended 
& participated in all meetings but 
had no vote. Curriculum-coordina- 
tors were included as permanent re- 
source persons. 


To define educational program for 
anew school, committee will need to 
meet over rather long period. Some 
committees have taken a_ year. 
Others have concentrated studies & 
have finished job in 3 months. 


Amount of work to be done & origi- 
nal research required have caused 
some districts to arrange released 


* former Assistant to the Superintendent & 


Director of School Building Planning, Public 
Schools, Dearborn, Michigan 
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time from regular duties for com- 
mittee members so that they may at- 
tend meetings. 


One district discovered that it took 
less time to prepare a second round 
of educational specifications after 
first building for a particular grade 
level had been built, because com- 
mittee could study what had been 
done previously & use much basic re- 
search & mechanics determined by 
first group. Individual educational 
specifications were still necessary, 
however, because of continuous im- 
provement of curriculum & building 
ideas in any well-organized school 
system. 


Some school officials provided com- 
mittees with general contents-out- 
line around which to build final ed- 
ucational specifications. Others pre- 
pared questions to be answered, ar- 
ranged field trips to new schools 
built in other cities & provided con- 
sultants (at committees’ request). 
Architect is on call during planning 
meetings & attends frequently. 


Administrative studies should be 
made of projected enrollments for 
proposed buildings, of different 
kinds of age & grade-groups to be 
accommodated & similar problems. 
Such data should be incorporated in 
final educational specifications. 


place of superintendent: 


In this concept of school building 
planning as a cooperative venture, 
superintendent becomes a dominant 
factor — not as mechanical admin- 
istrator but as creative educator. 
This is contrary to some older prac- 
tices in which a standing committee 
of board of education is dominant 
or such matters are left to business 
manager. 


consultants: 


Concept also implies that if educa- 
tional consultants are retained they 
should be responsible to superin- 
tendents & planning committees. 
They are no longer allowed to go off 
in their corner to prepare educa- 
tional specifications independently 
of local efforts. 
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approvals: 


Before any planning steps are taken, 
school board should endorse offi- 
cially the kind of planning organi- 
zation & procedures to be used. Be- 
fore finished educational specifica- 
tions are turned over to architects 
they should be submitted to board 
for careful reading & approval. 


Board approval gives educator offi- 
cial endorsement of his proposed 
educational program. It gives ar- 
chitect reasonable expectation that 
if he draws his plans in accordance 
with educational specifications they 
will be accepted by board. 


less effective data: 


Although educational specifications, 
as such, are a new planning techni- 
que, educators & architects have 
been concerned with subject matter 
of educational specifications for a 
long time. In many instances writ- 
ten materials have been given by 
school officials to architects to de- 
fine scope of work. Sometimes ar- 
chitects have had to take initiative 
& have had to pester school officials 
with questions & information blanks. 


Reports of planning committees of- 
ten have been submitted to archi- 
tects. Occasionally, there have been 
official statements of educational 
policies issued by boards of educa- 
tion. Seldom, however, is job done 
with thoroughness & smoothness re- 
sulting from preparation of educa- 
tional specifications. 


questions, answers & democracy: 


Let us look first at general problem 
of curriculum improvement. Oc- 
casion of building a new school of- 
fers greatest opportunity to review, 
examine & reappraise school pro- 
grams. 


Many questions must be answered, 
such as: ‘’Shall we have a swimming 
pool in the new high school?’ or 
“What kind of health program & 
health services shall we include in 
the new elementary school?’ An- 
swers to such questions form con- 
tents of a set of educational speci- 
fications. 


Community has a right to know an- 
swers to such questions for its town 
& for a particular school building. 
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EDUCATIONAL SPECIFICATIONS (continued) 


Citizens have a right to know how 
their local school officials & board 
members stand on such questions. 
In recent years so-called democratic 
or group processes have become 
common in many school administra- 
tions. Perhaps greatest benefit 
claimed for this increase in demo- 
cratic action is fact it is good for 
staff members to participate more 
directly in operation & direction of 
their school system. Few people ser- 
iously question premise that partici- 
patory behavior is fundamentally 
more satisfying than spectator be- 
havior. Herein, also, lies basic claim 
that preparation of educational spe- 
cifications thru committee efforts 
within a school system will improve 
staff morale. Term ‘‘staff’’ is meant 
to include all kinds of people in- 
volved in a school system-— not just 
teachers but also engineers & mem- 
bers of clerical staff & school nurs- 
ing group. Staff morale can be 
harmed rather than improved _ if 
final educational specifications are 
not used in good faith. It has been 
learned from bitter experience that 
once an idea of an individual has 
been incorporated into a set of edu- 
cational specifications that particu- 
lar individual, be it teacher, board 
member, or interested parent, is 
most likely to expect to have that 
same idea demonstrably evident in 
finished school building. 


cost estimates: 


Often in a school building program 
architects are asked to make pre- 
liminary cost estimates for each 
school building project. Batting 
averages in this situation tend to be 
disappointing because of lack of pre- 
cise information. Frequently, major 
criteria applied by community mem- 
bers & school boards in measuring 
value of a particular group of school 
buildings is that of how closely ac- 
tual construction coincides with esti- 
mates given by architects & school 
officials. Educational specifications 
can help architects & school officials 
improve accuracy of their estimates 
for a particular school building be- 
cause they include precise descrip- 
tion of every space to be included 
within building & precise description 
of every function that will be car- 
ried on within each room. In addi- 
tion, educational specifications will 
include specific lists of equipment, 
both built-in & movable, which is to 
be placed in each room. This body 
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of information offers only practical 
basis for preparing financial esti- 
mates. 


operational efficiency: 


Educational specifications also as- 
sure more efficient use of new 
school building by involving in the 
planning people who will use build- 
ing. It should be evident that teach- 
ers who help plan classrooms will 
be able to make better use of these 
rooms. Similarly, if engineers & cus- 
todians help plan heating plant, 
they will be able to operate it more 
efficiently. 


typical time schedule: 


Many benefits of educational speci- 
fications can be inferred from fol- 
lowing hypothetical time schedule 
for building of a school: 


e@ project begins when school officials be- 
gin to think about need for new school 
— may be several years before actual 
new school will be occupied —this is 
time for school administrator to start file 
of ideas on new educational programs 
& thoughts about new building 


e perhaps months later, committees will be 
formed to begin actual planning. — each 
committee may be given written charge 
or responsibility which might well be to 
produce a particular section of educa- 


tional specifications — such committees 
will then have a recognizable & definable 
goal 


e meanwhile, usual staff curriculum com- 
mittees will be working on curriculum re- 
vision & improvement — these commit- 
tees should gain added impetus from 
knowledge that their efforts will be im- 
plemented in a new building — findings 
& recommendations of curriculum com- 
mittees will fit naturally into contents of 
final educational specifications 


e board of education meetings, public as- 
semblies & finance committees will con- 
sider problems caused by contemplated 
new building — educational specifica- 
tion data being accumulated can be used 
as basis for discussions & publications 
centered on new building 


e teachers will be scheduled to examine 
new buildings & to appraise promising 
new educational programs — expanding 
file of data for educational specifications 
becomes logical place to record observa- 
tions, suggestions & acceptable ideas for 
new school 
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e architect selected to plan new building 
will be asked for preliminary cost esti- 
mates — developing educational specifi- 
cations can be of use to him as basis for 
estimates (ed: but architect must have 
sole responsibility for budget — he can- 
not add desirable features urged by edu- 
cational consultant or others without re- 
gard to budget) 


e at some time official board action must 


be taken, establishing scope of school 
building to be built — educational spe- 
cifications can be adopted as official de- 
scription of projected educational pro- 
gram & building 


e preliminary building plans must be drawn 


& architectural specifications must be 
written — educational specifications, by 
now in hands of architect, can supply 
body of working knowledge stating needs 
of client & defining planning task 


e architect will be asked to present pre- 


liminary plans & specifications for of- 
ficial board of education approval — 
later, after several meetings & plan re- 
visions, process will be repeated in ap- 
proval of final plans & specifications — 
educational specifications can be used as 
reference points to check & appraise work 
of architect 


e state agencies will want to review & ap- 


praise proposed plans & specifications — 
educational specifications can be sub- 
mitted along with architect’s documents, 
for they will help interpret blueprints 


e during construction of new building, it 


can be expected that both lay people & 
staff members will raise questions about 
details — information taken from educa- 
tional specifications will in many _ in- 
stances be more understandable to in- 
terested parties than would be impressions 
gained thru inspection of bluepvints or 
of building when it has been partially 
completed 


e other related problems will arise — per- 


sonnel will have to be hired, furniture & 
equipment purchased, & supplies ordered 
— information needed to perform these 
tasks can be taken directly from educa- 
tional specifications 


e when building is finally occupied, new 


staff will have to learn how to use this 
most expensive item of _ instructional 
equipment — building itself — new 
building & un-indoctrinated teachers are 
a bad combination — educational speci- 
fications can be used as inservice train- 
ing manual on purposes & operation of 
new building but should be supplemented 
by personal attention of those who pre- 
pared educational specifications 
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General Considerations for a Junior High School 


(Excerpts from educational specifications for O. L. Smith Junior High School, Dearborn, Mich.) 


PHILOSOPHY 

It is the responsibility of the school to recognize: (1) that 
we are living in a rapidly changing social pattern; (2) that in 
our more specialized urban society there is less opportunity for 


the individual to live a full, 


iN 


meaningful life. 


Keep our curriculum flexible in order that the child may 
be equipped to meet the changes in his environment. 


Provide real-life experiences to take the place of the learn- 
ing the child once gained in a more open society. 


To use the cultural, historic, industrial, natural and geo- 
graphic resources of the community to enrich the cur- 
riculum and at the same time to encourage understanding 
between the school and the community. 


It is the responsibility of the school to give the best education 
possible to each child, regardless of his capabilities. 


ay 


5. 


Meet individual differences. 


Recognize different kinds of intelligence—social, mechan- 
ical, artistic and intellectual. 


Discover for each child his particular aptitude, give op- 
portunities for him to achieve in his field, and stimulate 
his further development. 


Mastery of academic and social skills necessary for the 
child to feel adequate. 


Provide opportunities for and encourage creative learning 
in all phases of the curriculum. 


Meet the physical and emotional needs of the child. 


Provide opportunities that will develop an understanding 
and appreciation of his culturai and historical background. 


Develop the scientific method of thinking in all types of 
situations. 


It is the responsibility of the schools to develop lasting desir- 


able 


character traits that will enable the child to meet the 


demands of a democratic society. 


Ae 


It is the responsibility of the school to be of service to the 


Provide for a gradually expanding freedom as the child 
shows his capacity to handle it and grows more prac- 
ticed in self-discipline. 

Freedom for the child to make choices and to assume the 
responsibility that democracy imposes on the individual. 
Practice in group planning, living and evaluation of his 
learning experiences. 

Develop the emotional and spiritual values of the child 
that he may act toward others with intelligent understand- 
ing and sympathy. 

Create an atmosphere in which each clrild has a feeling 
of security and importance. 


community. 
1. Understand the particular interests of the community. 
2. Discover what the community has to offer the school in 
the way of services—group and individual. 
3. Provide for a variety of services and facilities for children 
and adults. 
4. Provide a recreational, learning and cultural center for 
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CHARACTER OF 


BUILDING 


Plan a one-story building, style to be simple, modern, func- 
tional. Provide for future expansion of building. 


SITE 


1. 


N 


Location, The school site is bounded by Notre Dame, 
Syracuse, Yale and Telegraph Road business frontage. All 
of the property is not included in this site. See map 
next page. 

City owned property immediately adjacent to the east will 
be used jointly by the city and the school as a playfield. 


Size. The various parcels of Jand consolidated by the 
school district total 8.3 acres. 


General Description. The school site is an L shaped plot. 
The site is near grade level, with sandy top soil and clay 
base. The site is now heavily wooded. 

Public access will be on Yale and Notre Dame. 


ADMINISTRATIVE ORGANIZATION 


Instructional Organization 


1. 


N 


The school will serve children of junior high age for the 
attendance area bounded by Michigan Avenue, Gulley 
Road, Dartmouth, Monroe and Outer Drive, subject to 
such yariation as conditions may require. 


The school will be organized as Grades 7 through 9 and 
will accommodate pupils of these grades from the fol- 
lowing elementary schools: Long, Nowlin, Oxford and 
some from Whitmore Bolles. 


Personnel Requirements 


i 


The following requirements are based on census figures 
for the included area, plus an estimated increase based on 
present building in this part of the city. Figures for teach- 
ers are based on the present junior high school course of 
study, with a basic class load not to exceed 30. 


All units of the building, including classrooms, shop, 
homemaking, arts, cafeteria, physical education, health, 
administration, pool and library, are to be planned for 
maximum of 900. 


FACULTY: 

English . eet Os DeCLERKSE 

Social Studies ....... 6 Clerks 2 aah eee 1 

Mathematics ........ 6 Clerk 2a aoe eee 1 

SClENCEM at ang nse ee 

Remedial and j 2 
INESUITOS: cacadane B24 o : 

Vocal and Music NURSE: vere 3/5 
Appreciation 2 MAINTENANCE: 

Instrumental Music ..1 Engineets a5 ere eee l 

Health oe Piremanwe ree eee eel 

Shop and Custodianiennerne eer 
Homemaking ......4 Matron for Pool......... l 

AE Coens Pe Janitresswintic.utee eter ae L 

Typing and Business. oe 
Training . ey Re | 7 

CounselOLtsueme iene CAFETERIA: 

ibranianieeree eerie 1 Manager? tise crane 

Reincipal@eaeeeniycral Helpers Wa.” soe een so) 
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EQUIPMENT, FURNITURE AND SUPPLIES FOR MATHEMATICS CLASSROOM 
(Excerpts from educational specifications for O. L. Smith Junior High School, Dearborn, Mich.) 


Movable Equipment 
Thirty student tables 
Table desk type 
Open front for book storage 
Not less than 20 by 26 inch top 
Variation in heights to accommodate students 
Thirty chairs fitted for above tables 
Teacher’s desk with composition top 
Teacher’s chair, swivel type, with arms 
Steel cabinet file 
Thirty inches high or height of teacher's desk 
Have lock 
Suggested two drawers 
Also suggested to have a card file, that is, two drawers and 
two card-file drawers, 3 by 5 inches 
Two worktables for back of room for project work 
About 30 by 30 by 60 inches 
One type of drafting table. Purpose is to provide working 
space for project work 
Four folding chairs—nonrubber feet 
Storage Space 
4 to 8 feet of closed bookcases 
Two drawer cabinets of the T-3 type 
One teacher’s wardrobe closet of the T-2 type 
Bookcart for keeping books under window 
Storage for transit 
Other Items 
Blackboards 
Some permanent and some reversible in front 
One section of front blackboard of the reversible type 
should be either scratched or painted for graphing 
Blackboards at side reversible with bulletin boards 
Narrow corkboard above blackboards 
Map rails for hanging charts 


Workroom for This Area 
Duplicating machine and worktable _ , 
Storage space for paper and duplicating supplies; cupboards 
Worktable or desk with chair : ; 
Typewriter with desk. Typewriter to be equipped with mathe- 
matic keys 
Sink 
Two steel letter files—four drawer 
Calculator 
Supplies 
1 demonstration slide rule 
10 to 12 yardsticks 
2 metal capped meter sticks 
12 blackboard compasses, good quality 
12 blackboard protractors, good quality 
1 set of geometric figures, large size 
1 steel tape 50 feet long 
1 abacus 
36 foot rulers 
36 student compasses 
26 student protractors 


6 steel rules 6 inches long 

1 micrometer 

1 parallel ruler 

1 stop watch 

i stapler 

1 graph chart for use with crayons 

1 set of forms for volumetric measurement 

1 model of cubic inch and 1 model of cubic foot 


Colored chalk 

Plastic clay 

30 drawing boards 16 by 24 inches 

Equipment listed is for each room, except workroom. 


PHILOSOPHY AND FUNCTION OF AUDITORIUM, LIBRARY AND GUIDANCE AREA 


(Excerpts from educational specifications for Clara Bryant Junior High School, Dearborn, Mich.) 


AUDITORIUM 

This unit should be planned to accommodate: 

1. Student assemblies, student productions (dramatic, musical, 

discussion), motion pictures, and other programs 
2. Class groups needing large stage facilities for activities 
growing out of classroom work 

3. Community meetings 

The auditorium should be easily accessible to instrumental 
and vocal music groups and be capable of filling and emptying 
rapidly. The corridor outside the auditorium should be large 
enough to accommodate groups of this size. There should be a 
built-in public address system with facilities for suspended 
microphones, microphones on stands, or recording units. Ade- 
quate space should be provided for storage of scenery and cos- 
tumes. Provide plenty of electric outlets for equipment detailed 
later. Provide theater type seats, covering material to be short 
pile mohair or equal. Seats to be spring-equipped. Provide dark- 
ening by traverse draperies. Stage curtain should function in the 
usual manner, Provide flexible side partitions so that stage can 
be completely opened if needed. Material of stage curtain to 
be velours or equal, color to be chosen, 
GENERAL LIBRARY 

The library facilities are conceived as a resource for projects 
and activities growing out of classroom work, Ordinarily, in- 


dividuals or committees will come to the library for research 
projects under the direction of the classroom teacher, The 
function of the librarian will be to assist teachers and pupils 
in the carrying out of classroom projects. Recreational reading 
during activity periods, noon hour, and after school will be 
encouraged. 

Library conference rooms will be used for reading or discus- 
sion by small groups of pupils, for listening to educational 
recordings by pupils or teachers, for filmstrip and slide previews 
by teachers, Provide electrical outlets accordingly. 

Facilities should include conference rooms, circulation and 
reading center, storage and work rooms, and office library, 


° . e 


GUIDANCE AREA, including conference rooms 

The purpose of the guidance program is to assist the individ- 
ual through guidance or counsel to make wise choices, adjust- 
ments and interpretations in connection with critical situations 
in life (family, career, health, finance) in such a way as to 
ensure continual growth for self-direction. 

Plan a guidance unit with three conference rooms, one testing 
room, and a reception room, Reception room should be large 
enough for a few easy chairs and lamps. There should be direct 
access to the records room. Entrance to guidance unit should 
be from arts corridor, not main corridor. 


EQUIPMENT, FURNITURE AND SUPPLIES FOR GUIDANCE SUITE 


(Excerpts from educational specifications for Clara Bryant Junior High School, Dearborn, Mich.) 


Equipment for three conference rooms 
Three regulation office or teachers’ desks 
Three swivel desk chairs—leather seats 
Three regulation steel files—four-drawer 
Six lounge or occasional chairs 
Three standard size chairs 
Three office desk lamps 
Three hall trees 
Three wastebaskets 
Equipment for record room 
Six steel letter files—four-drawer 
One table—steel base, light wood top, 29 inches high, 36 
ne ee inches long j 
1X Chairs, steel base, blond w g 
pee ees: d wood top to match table 
One typewriter and stand with casters 
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One swivel chair to match typewriter stand 
Equipment for testing room 

Two tables, steel base, light wood top, 29 inches high, 36 

inches wide, 70 inches long 

Six chairs, steel base, blond wood top to match table 

One wastebasket 
Equipment for waiting room 

Two magazine racks—medium size 

Eight chairs—four lounge, four occasional 

Three bookcases 

One oblong table 

One wastebasket 

One floor rug 

One small davenport 

One bulletin board 

Four suitable pictures 
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THE ARCHITECT'S RESPONSIBILITY FOR FIRE SAFETY* 


HOUSANDS OF LIVES are sacrificed 

annually thru fire «&, since most 
deaths occur in buildings, it is time 
that we architects take stock to see what 
we can do in design of buildings to save 
lives. Fire-loss figures are staggering. 
Preliminary estimates of National Fire 
Protection Association place 1955 fire 
record in US at 12,100 deaths with prop- 
erty loss of $1,016,915,000. Building 
fire-loss is placed at $876,200,000. Num- 
ber of fires in buildings is placed at 
roughly 800,000. Architects, as key 
figures in building design, have tremen- 
dous responsibility. 


A brochure by D H Bates of Portland, 
Oregon, entitled Stop Fire — Save Lives, 
called attention to this serious problem & 
resulted in appointment of this commit- 
tee. 


venting: 


Mr Bates’ brochure appeals for proper 
venting of buildings in order to save lives 
in case of fire. Instructions to this 
committee cover not only fire safety but 
all other points of design where architect 
can make building safer for human oc- 
cupancy. Our instructions called for 
fire safety to be first study. 


As your committee has studied fire haz- 
ards in past few months, it has become 
more & more evident that architect has 
far greater responsibility than we had 
heretofore believed. The feeling has 
been that if we meet codes our responsi- 
bility ends. Fire officers are gratified 
that architects are becoming interested in 
fire safety. Some have said we were 
interested only in how cheaply we could 
construct a building for our client within 
the code. Others have highly compli- 
mented architects for work being done 
toward safer buildings. Most likely ar- 
chitects’ libraries contain one or more 
of the 4 nationally-known building codes: 


e Basic Building Code, sponsored by Build- 
ing Officials’ Conference of America 


e Uniform Building Code, sponsored by 
Pacific Coast Building Officials’ Confer- 
ence 

e Southern Standard Building Code, spon- 
sored by Southern Conference 


e National Building Code, sponsored by 
National Board of Fire Underwriters 


Office libraries might well also include: 


e Building Exits Code of National Fire Pro- 
tection (American Standards Association 


A 9.1) 


* report of AIA Committee on Human Safety 
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New York State Building Code Com- 
mission, which previously finished its 
code applicable to 1- or 2-family dwell- 
ings & its code applicable to multiple 
dwellings, has now completed its code 
applicable to general building construc- 
tion. It is our understanding that these 
codes are or will be available without 
cost to all practicing architects who wish 
to have them in their libraries. They 
also publish a Code Manual which is a 
guide prepared for building officials, ar- 
chitects, engineers & others to assist in 
interpretation, application, & enforce- 
ment of this code. We understand that 
this can be had for $3. 


Codes are enacted to save life & property, 
but, as a rule, they are minimum require- 
ments, & in fast tempo of present day, 
great difficulty is encountered in keeping 
codes in pace with progress. “There is 
also tendency to try to get around codes, 


Architect must think beyond codes & con- 
stantly keep in mind that his buildings 
are to house human beings — he has a 
responsibility to make them as safe as 
possible for his fellow men. 


Less than 2% of fires in this country 
produce most of loss of life « 70% of 
damage. Most of these are due to in- 
herited improper construction. We must 
avoid blame of future generations for 
poor design — because we have not rec- 
ognized principles which do not change. 


Stress has been put on fireproof build- 
ings. ‘That is fine, but not enough. It 
has restricted our thinking. 


Our research on safety of human beings 
in building fires has brought us to con- 
clusion that architects, & many codes, 
have approached problem in wrong way. 


We have assumed that a so-called fire- 
proof building is the answer. A fireproof 
building & a firesafe building are totally 
different structures. Contents can easily 
cause sufficient smoke to kill occupants & 
kill them just as quickly in a fireproof 
building as in any others — in fact, tight- 
ness of some modern buildings creates 
greater hazard. All buildings should be 
designed with idea of what would hap- 
pen as result of gases of combustion in 
cases of fire. We are thinking not 
about multistory buildings alone, but all 
structures. Gases can kill in a 1- or 2- 
story building as quickly as in 10- & 15- 
story structures. 
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It is customary for fire officers to study 
buildings in their districts so that in case 
of fire they will know how to handle 
the situation. Our studies indicate that 
architect should acquaint himself with 
how firemen work & keep this in mind as 
he thinks. 


Present-day architect is not tied to tradi- 
tion as was his brother of a few years 
ago. If he becomes aware of hazards to 
human life in buildings, he will find ways 
& means to lessen these hazards. 


It takes tragedies to make public demand 
changes in codes. Principles which gov- 
ern action of gases of combustion have 
not changed. We have just ignored them. 
Financial restrictions may not permit 
ideal designs, but we believe many things 
can be done at relatively small cost, « 
that in future they will be common 
practice. 


We are using less wood in buildings so 
we think they are safer, but at same time 
we use loose fiberboard for ceilings, & 
sometimes for walls, without considering 
that these boards will carry fire much 
faster than wood. 


Because of insurance risks, most fires are 
considered on  property-loss standard. 
We, however, are considering loss of 
human life & will consider property-loss 
only as it endangers human beings. Life 
hazard is vitally affected by building 
construction. It has been shown in num- 
erous fires that many exits will not off- 
set open stairways & elevator shafts or 
light courts. “These are a great cause of 
death from fumes. 


First & most difficult study committee has 
made is that of venting. In general ar- 
chitects have given it no attention, but it 
is one of most important things we must 
keep in mind when we design a building. 


While venting is considered necessary by 
nearly all who have had anything to do 
with fire protection, there are differences 
of opinion as to way it should be done. 


After a year’s study & discussion with 
many fire officers, we find that they are 
coming’ more & more to idea that auto- 
matic venting is necessary to safety of 
human life in some classes of buildings 
but that fire department controlled vent- 
ing might be better with other occu- 
pancies. 
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FIRE SAFETY (continued) 


More lives are lost from gases caused by 
fire than from fire itself. When gases 
are formed there is a tremendous ex- 
pansion. 11 Ib of wood will create 3 
cf of gas or in larger figures, 1 ton of 
wood produces 7,000 cf of gas at 400°C. 
40% of gas is deadly carbon monoxide. 
Treated or painted wood increases 
amount of gas. This gas must go some- 
where. If it cannot get out, it will rise 
& mushroom out, gaining more & more 
pressure, which makes it ripe for an 
explosion. It is these gases spreading 
thru buildings that kill so many people. 
In the LaSalle Hotel fire, 61 people died 
—everyone from gases, not from fire 
itself. 


If gases can be drawn up a selected chan- 
nel, which is called “pre-arranged & di- 
rectional control,” spread of fire is often 
prevented & it is possible for firemen to 
get at flames. 


Gases of combustion, when unable to 
reach outside atmosphere, build up pres- 
sure & spread out in all directions, bank- 
ing down & across ceilings at every floor, 
which is called mushrooming. Firemen 
know that top venting is necessary before 
air can be admitted below. Vertical 
venting is better than horizontal, as it 
is natural. Horizontal venting is in- 
fluenced by direction of wind & unpro- 
tected exposures. Ventilation must first 
be arranged to save human life — next, 
to allow fighting fire. It must be of 
type that allows gases to reach atmos- 
phere but prevents spread of fire from 
floor to floor. 


Venting has been required in theaters as 
result of some tragic fires, but we have 
been lax in designing for it in other 
structures. 


In some types of buildings we provide 
scuppers to drain off water to save valu- 
able property in case of fire, but we do 
nothing to drain off deadly gases to save 
occupants. 


A questionnaire sent out to a few fire 
chiefs showed that they believed there 
should be automatic vents over elevator 
shafts & stairs. Elevators probably 
should not be used in case of fire, & 
shafts could be used for venting after 
building is cleared of occupants but we 
are interested mostly in venting before 
fire department arrives. There is wide 
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difference of opinion on this. Stairways 
must not be vents for fire but should be 
vented to keep them clear of smoke so 
that they are safe as exits. Best vents 
might be vertical shafts at ends of cor- 
ridors with automatic smoke-proof damp- 
ers at each floor. This is expensive if 
size needed is as great as some fire officers 
now believe necessary. However, 
medium-size vents would be helpful in 
saving life in early stages of a fire. 


one-story buildings: 


Providing vents in l-story buildings is 
relatively simple as compared with multi- 
story buildings. Since the Livonia fire 
which demonstrated need for vents, a 
great deal of work has been done on de- 
sign of vents & there are a number on 
the market. Use of screens on these 
vents is recommended. Such automatic 
vents should be considered on each build- 
ing designed. Present tendency to build 
structures covering large areas makes 
some sort of venting imperative. It per- 
forms several functions. When vent 
opens, it allows gases & heat to reach 
atmosphere & avoids having them spread 
out under roof, carrying fire to other 
sections of building, & causing roof to 
fail as heat travels along. It also permits 
firemen to get to seat of flames, which 
is often an impossibility without vents. 


While these automatic vents are meant 
primarily for factory buildings, archi- 
tect will do well to consider them for 
other building types. 


As we are designing more & more |-story 
structures, venting is not a difficult task, 
& when thére is a question of whether to 
build a 1- or multi-story structure, ques- 
tion of venting should be considered. 


What can happen in a 1- or 2-story build- 
ing was illustrated in a case reported re- 
cently by fire chief of a western city. 


There was a fire in a 2-story hotel & sev- 
eral lives were lost. He felt very badly 
about it, although department arrived 
quickly, as station was but 5 blocks dis- 
tant. Night clerk had dumped ash trays 
into a waste basket in lobby just after 
midnight, & then went out for a few 
minutes to get a cup of coffee. When he 
returned, lobby was full of smoke. There 
was not much fire as it was quickly ex- 
tinguished, but some occupants upstairs 
never got out of their rooms. Gases 
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went up stairs & spread out on 2nd floor. 
People were out of bed « most of them 
partially dressed when gases hit them. 


Here was a case where an enclosed stairs 
or an automatic vent on 2nd floor would 
have saved lives. Enclosed stairs in 2- 
story buildings & automatic vents are not 
usually code requirements. That is why 
we must think beyond codes. 


Automatic venting should be a must in 
every building where people sleep, or 
where a large number of people congre- 
gate. 


fire curtains: 


In large areas, such as factories, venting 
alone is not all. Fire curtains of non- 
combustible material, dividing area into 
venting sections, are almost as important 
as vents. “These areas should not be too 
large or purpose will be defeated. One 
sf of venting area to 1,000 sf of floor 
space is being accepted as adequate, but 
this does not mean that one large venti- 
lator for a large area is indicated. Idea 
of vents in such buildings is to confine 
fire to relatively small areas. 


It should also be remembered that proper 
venting & fire curtains do not eliminate 
the need for automatic sprinkler & fire 
detection devices. 


multi-story buildings: 


In multi-story buildings, solution of 
problem is more difficult, due to costs 
which are governed by space require- 
ments. 


Ideal vents for multi-story structures, 
where many people sleep, are properly 
located vertical shafts which wil! carry 
off gases from floors where there is fire, 
but will not allow them to enter other 
floors. This is not easy, as shafts must 
be of sufficient size & properly located, 
Location should be governed by location 
of stairs, as gases should be drawn away 
from exits. 


While we are not prepared to give defi- 
nite recommendations for venting of 
multi-story buildings, we do recommend 
that top floors of such buildings have 
automatic vents like those designed for 
use on l-story buildings. 


Some time ago we asked some members 
of International Association of Fire 
Chiefs to answer questions on this sub- 
ject. There was unanimous agreement 
on following: 
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e there should be vents over all elevator 
shafts — methods of operation proposed 
in following order: 


fusible link 
smoke controlled 
single-strength glass 


shaft should be closed off at all floors 


e there should be vents over enclosed stairs 
— method of operation as above. 


stairways should be closed & have direct 
outlet to outside at lower level 


(automatic vents over vertical openings 
are probably best safeguard against loss 
of life, after automatic sprinklers) 


e@ separate vertical vents must be of large 
size to be worthwhile 


difficulty will be location in relation to 
ignition sources 


should be automatically controlled, even 
though this may speed up burning 


should be independent vent for each 
floor, or adequate cut-offs at each floor 


e horizontal vents require careful considera- 
tion because of many imponderables 


vertical vents at ends of corridors would 
be more desirable 


venting of stairwells & elevator 


shafts: 


Elevator shaft presents a different prob- 
lem than that of stairs. Some fear that 
if stair-well is vented, it will draw smoke 
into well & make it untenable, while 
others feel that it may become unusable 
if it is not vented. Many fire officers be- 
lieve there should be an automatic vent 
of some kind at the top of well. One 
thing is very evident — doors to stair 
wells must fit tightly or smoke under 
pressure will find its way into shaft. 


Although some codes permit elevators to 
be figured in exit requirements, wisdom 
of such a procedure is questionable. Ele- 
vator doors are not by any means smoke- 
tight « chance of power failure & stalling 
of elevator between floors is always pres- 
ent. There is also danger of lobby 
being filled with smoke « not a safe exit. 


Because elevator doors are not smoke- 
tight, gases under pressure in elevator 
shaft can permeate corridors at upper 
floors, which is a plus on side of those 
recommending automatic vents over 
shafts. 


American Standard Safety Code for Ele- 
vators — 1955, calls for venting of ele- 
vator & dumbwaiter shafts in buildings 
of more than 3 stories (Rule 100.4) & 
NEPA Building Exits Code (No. 101- 
1952, ASA A9.1-1953) requires that 


once inside stair enclosure, a person may 
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go to an outside exit without leaving 
enclosure (Section 135). It also pro- 
vides for venting (Section 142A). 


Of one thing we are sure: There should 
be some sort of automatic venting for 
buildings apart from stair-wells « eleva- 
tor shafts, 


Some believe automatic vent is necessary 
over stair wells but that a means of 
bringing in fresh air at a lower part of 
shaft is required. 


While we are not ready to give a final 
recommendation, we are inclined to be- 
lieve above solution offers greatest safety 
to occupants of a building. 


references: 


Following refer to venting in case of fire: 


(1) Fire Service Ventilation in Prin- 
ciple « Practice — Fire Engineering 


Sep ts 1953-547 
(2) Stop Fire — Save Lives (Bates) 


(3) Control the Great 
Fire (Bates) 


(4) Combustion —NBFU Special In- 
terest Bulletin no. 36, revised 1950. 


Destroyer — 


(5) Resumé of Venting Problems in 
Buildings —NBFU Bulletin no. 
245. 


(6) Hotel LaSalle fire—NBFU Bul- 
letin no. 241. 


(7) Smoke — NBFU Bulletin no. 97. 


(8) Ventilation in Fire Fighting (Mur- 
ray) [AFC Bulletin no. 8-17. 


hazards of air-conditioning systems: 


Air-conditioning systems can, if not 
properly designed, be a great hazard. 
They can carry smoke from fire in one 
part of building to all other sections. 


This would very likely cause panic & 
loss of life. As many air-conditioned 
buildings do not have windows (or win- 
dows that open) condition can be con- 
ducive to loss of life. Fighting fire in 
supply ducts with combustible lining is 
very difficult. Many cities have codes 
requiring automatic dampers at floors & 
fire walls. These should be included 
although building does not come under 
such a code. Most codes require that 
fans shut down automatically in case of 
fire. If not automatic, control switch 
should be placed where it can be easily 
reached. We know of cases where engi- 
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neer would have to go to penthouse to 
shut off power. It is difficult to find 
noncombustible acoustic air duct lining. 


If combustible types must be used, they 
should be slow burning & not give off 
toxic gases. Air filters should be non- 
combustible. No coils containing toxic 
refrigerant should be placed in air ducts 
or air passages. In case of fire, exhaust 
ducts should become vents directly to 
outside & should be arranged so that 
smoke is drawn away from exits such as 
doors to stairs. 


Divided systems in large buildings reduce 
hazard. For divided occupancy, divided 
systems are also recommended. 


It is also recommended that noncom- 
bustible or high flash-point oils be used 
on filters. 


We know of new large multi-story build- 
ings, completely air-conditioned, where 
safety measures noted above have not 
been used. The architects may have been 
over-ruled by their clients, but they 
should go on record for their own peace 
of mind. 


reference: 


(1) The Hazards of Combustible Lin- 
ings in Air Duct—NBFU Bul- 
letin no. 10. 


fire underwriters list: 


National Board of Fire Underwriters 
lists several important items of building 
design & construction that increase prob- 
ability of loss of both life & property & 
also handicap fire-fighting & rescue as 
follows: 


open stairways 

excessive areas 

thin walls 

improper ventilating systems 

inner courts 

unprotected windows 

inaccessible basements & sub-basements 
lack of fire doors 


unprotected steel 


weak floors & structural members that 
will not stand sustained fire without 
failure 


© inaccessible places in which fire can ex- 
tend vertically or horizontally without dis- 
covery 

Some of these will be discussed at length, 

together with other items which we be- 

lieve architect can control. 
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FIRE SAFETY (continued) 


exit stairs: 


“Exit” sign over a stair door is a farce 
in some buildings. “To be an exit in case 
of fire, it must lead outdoors. Many 
hotels have exit stairs which do not lead 
to safety. For control reasons, owner 
wants all exits from stairways thru lobby. 


To do this, stairs open into lobby, or, 
more often, become open stairs at floor 
above. In case of fire in basement or first 
floor, lobby is apt to be filled with smoke 
& be an impossible exit from stairs. In 
some cases, stairs do not go directly down 
because of special rooms on lower floors. 


If human safety is considered, exit stairs 
should be designed so that escape is pos- 
sible without passing thru rooms that 
may be filled with smoke. 


Situation in many older hotels in this 
country is a source of concern to fire 
officers. Stair enclosure codes do not 
cover buildings erected before passage of 
codes. Some large hotels have open stair- 
ways for 12 to 18 stories, & there appears 
to be little that can be done about it. 
We must be careful in present design 
that we do not so disregard safety. 


We were told by a fire marshal re- 
cently of a new office building where ar- 
chitect had placed both required stairs & 
elevators at one end of a long building. 
When the marshal remonstrated, archi- 
tect said: ‘““What’s wrong with it — we 
do that all the time. The building is 
fireproof, isn’t it?” He got by with it 
under the code, but, while building was 
fireproof, it was not firesafe. 


From fire hazard standpoint, all stairs 
should be enclosed. Doors should be 
tight fitting with non-set door closers. 


While most modern buildings have stairs 
& railings designed so that it is easy to 
pull hose up or down, this should also 
be kept in mind. 


open courts: 


Hazards of open courts have received 
little attention. Open courts, with win- 
dows opening upon them, have caused 
fires to jump from floor to floor. Of 
more importance from life hazard stand- 
point is fact that fire department is prac- 
tically helpless in rescue work where 
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courts are totally enclosed. If courts are 
used, one side should be open so that 
fire department equipment can get to 
court windows for rescue as well as for 
fighting fire. 


basements & sub-basements: 


Less thought is given to design of base- 
ments than to other sections of buildings 
but as we study fire records & talk to fire 
officers, we find that architect can do a 
great deal in design of basements to con- 
serve human life. Records show that 
many fires originate in basements & that 
they often smoulder a long time before 
being discovered. “This means that much 
dangerous smoke is generated. 


Until a few years ago there was at least 
a coal hole for heating plant & areaway 
for removing ashes which could be 
opened in case of fire to relieve smoke 
concentration « allow firemen to fight 
fire. In many modern buildings central 
heat or gas or oil fuel has made these 
access doors unnecessary with result that 
we often find basements with no openings 
to outside & stairs are often near center 
of building, although some codes now 
require them near exits. In cases such 
as these, smoke can escape only up stairs 
thru which firemen must fight fire, mak- 
ing their work hazardous & in some cases 
almost impossible. Gases can build up 
enormous pressures. In cases where there 
is no means of venting, the first floor is 
usually filled with dense smoke, making 
evacuation of the building hazardous. 


Smoke from basement fires is of a low 
order of combustion, due to slow burn- 
ing, & contains a high percentage of 
deadly carbon monoxide, & possibly other 
lethal gases, depending upon contents. 


Under certain conditions it can be highly 
explosive. Cases have been known where 
fire has jumped around firemen who were 
advancing behind a water screen into a 
basement that had no means of drawing 
off gases, except one stairway. 


Every stairway should have an entrance 
directly from outside for exit in case of 
fire, & to allow firemen access to fires. 
There should also be some sort of open- 
ings on other sides, if possible, so that 
different wind conditions can be met. 
There should also be light control near 
doorway. 
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Best safety device in basement design is 
a wet sprinkler system. Being low, it 
can often be on city main & augmented by 
fire department. Dry, perforated pipe 
systems have not proved satisfactory, due 
to corrosion. : 


Fire-stopping of pipe chases, etc, at base- 
ment ceiling is another item that archi- 
tect’s superintendent should watch care- 
fully. 


Basements in mercantile & manufactur- 
ing plants are a severe life hazard. “They 
should all be sprinklered & have widely 
separated exits as directly accessible to 
outside as possible. 


Automatic sprinkler system is greatest 
enemy of fire at our command. We real- 
ize that cost of installation is such that 
it can not be used as much as it should 
be. Architect should consider its use, 
however, if only in greatest danger spots 
in such buildings as hotels, dormitories, 
etc, where many people sleep. Greatest 
danger spots, as we have mentioned be- 
fore, are usually in basements. 


references: 


(1) Cellar Fires — NBFU Bulletin no. 
67. 

(2) Ventilation in Fire Fighting — 
IAFC Bulletin no. S-17, page 6. 


fire doors: 


If a fire door does not close, it has failed 
in its mission & money spent for it is 
wasted. It has also given a false sense of 
security. Many fire doors have failed to 
close because of materials piled against 
them or by failure to maintain track 
properly. Architect can say, “I am not 
responsible for housekeeping.” ‘True, 
but it is possible for him to include safe- 
guards in his design so that doors will 
function when needed. Location of 
fusible links should be checked. One 
large fire spread because link was placed 
out of path of heat. A fusible-link-con- 
trolled door should not be used where 
passage of smoke & gases, before heat 
fused link, would render exit hazardous, 
if not impossible. 


Fire doors which do not fit tightly will 
permit gases under pressure to pass. We 
put weatherstripping on outside doors to 
keep out fresh air (for comfort & to re- 
duce heating costs), but we do nothing 
to make doors tight that may be only 
thing between us & next world. 
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houses: 


Matter of exits in houses with game 
rooms is a serious item which should be 
kept in mind by architect. At times 
there is apt to be a large concentration of 
guests in a game room & inadequate 
egress Can cause a panic. A heating plant 


f near exit, or between a game room & 


exit, is not advisable. Exits directly to 
outside are usually provided & are to be 
commended, 


More people are killed in residential 
fires than in other buildings. We, as 
architects, design but a very small pro- 
portion of houses, however we should 
keep in mind hazards to be found in 
homes « lead way to safer buildings. 


In former days, smoke from a fire could 
get out thru wood shingle roof & often 
called attention to a fire. Now, asphalt 
shingle roofs are so tight that gases build 
up pressure if there is no other escape. 
Our homes are much tighter than form- 
erly. Vents that are now being put in 
roofs for another purpose may save lives 
in case of fire. 


We have been told that in England there 
are requirements that every room in a 
house be provided with a vent. There, 
possibility of gases from open fires Is ever- 
present. Some day we may come to it 
as a relief in case of fire. 


There are several other items in house 
design that may save lives: 


e exit door near foot of stairs, or, better 
yet, added means of closing off balance 
of house from stairway 


e vent in attached garage 


e door closer on fire door between garage 
& house 


@ noncombustible ceiling in basement 
@ basement vent on fusible link 
e home fire alarm system 


e no television set built in without proper 
ventilation 
e fire-resistant paints 


@ non-use of highly flammable materials on 
walls & ceilings, such as lightly pressed 
wall boards, finishes, drapes, etc 


e types of windows & storm windows that 
open properly to allow escape of trapped 
occupants 


location of rooms: 


Hazard to life from fire is not often 
considered in location of certain rooms. 
We call attention later to pin rooms in 
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bowling alleys. In hotels, shops & stores 
should be carefully located for ease of 
access & for protection of guests. 


In hospitals, operating rooms formerly 
were located on top floor for better nat- 
ural light. This is no longer necessary, & 
as these rooms are danger spots for fire & 
explosion, they should be so placed that 
they are easy of access & not a hazard 
to wards. 


Above items can be taken care of only on 
drawing board & should be considered in 
design of all classes of buildings. 


incinerators: 


Incinerators are cause of many fires. 
While many result from poor housekeep- 
ing — by letting combustible material 
collect near incinerator — others occur 
because chimney screens burn out. Archi- 
tects should caution clients that screens 
are comparatively short-lived & should be 
checked & replaced when _ necessary. 
Screens should be constructed of mate- 
rials highly resistant to rust & high tem- 
peratures. 


restaurant exhaust duct filters, 


hoods & ducts: 


Filters, to be effective against grease col- 
lection in exhaust ducts, should be of 
heavy wire netting or other material that 
will not burn or be severely damaged by 
grease fire. “There should be no open- 
ings around them. Grease will reduce 
air passage so much that they should be 
cleaned regularly. One filter that gave 
satisfactory service was composed of sev- 
eral thicknesses of wire mesh netting of 
graduated sizes from 3 to 16 mesh. 


There are several things to keep in mind 
in taking care of kitchen exhaust. Record 
of grease fires is bad. 


In no case should kitchen exhaust be 
connected to a smoke flue. Flue must 
be insulated from combustible materials 
—vjin fact, should be kept at least 18” 
from anything combustible. Design 
should provide ease of cleaning. Auto- 
matic sprinkler is sometimes located in 
duct. If this is done, design so that 
range will not be flooded. Carbon di- 
oxide cylinder piped to orifices where 
hood & duct join & provided with thermo- 
static control, is more effective. 


areas: 


Large areas without fire walls should be 
carefully reviewed by architect. This 
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has been brought to attention of country 
recently so forcibly that there is probably 
no need to enlarge upon it here. This 
also applies to building of additions on 
additions, without thought of fire hazard 
involved. 


Building of structures outside of cities 
so that code restrictions will not apply, 
is often a serious hazard to life. Also, 
there is usually little fire protection «& 
insufficient water. 


‘Tendency of this country toward bigness 
has not helped fire situation. Use of 
large undivided areas requires careful 
thought in design. If areas are large, 
venting, fire curtains, etc, should be 
carefully considered. 


concealed spaces: 


In modern architecture we do not have 
concealed spaces in buildings that were 
formerly common. Many fires have 
reached large proportions in these spaces 
before being discovered. Flammable 
material in concealed spaces is an in- 
vitation to fire. Drop ceilings of com- 
bustible materials are still prevalent. 
What can happen was mentioned in our 
previous report on super-markets. La- 
Salle Hotel fire probably started in such 
a space, 


roofs: 


Wooden roofs were easy for firemen 
to open to vent a building. Now with 
concrete roofs providing no means for 
venting, valuable time is wasted in mak- 
ing openings. With modern lighting, sky- 
lights have rapidly disappeared, making 
venting in case of fire a more serious 
problem. If automatic vents are not 
provided, there should be other means 
of ventilation for fire department con- 
trol. 


Feeding of fires from bituminous vapor 
barrier over steel roof decks has been a 
serious problem. Plastic vapor barrier 
has been used to overcome this difficulty. 


paper warehouses: 


A fire in a warehouse containing paper 
is serious from structural standpoint, 
though building be of fireproof construc- 
tion. Bales or rolls of paper burn slowly 
but give off volumes of smoke. It should 
also be kept in mind that paper becomes 
very heavy from water it takes up, & a 
considerable amount of water is required, 
which may overload floors. Drainage 
should be provided & scuppers are indi- 
cated at first floor & above. 
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FIRE SA RELYe (concluded) 


bowling alleys: 


There has been serious loss of life in 
bowling alley fires. Materials used in 
refinishing alleys & pins are usually highly 
flammable, x there is always careless 
smoking in such occupancies. Exits are 
often inadequate, especially for pin boys. 
Lack of windows & doors also hampers 
firemen in rescue work & fire-fighting. 


Room for refinishing pins is chief danger 
spot. Such a room should never be in 
basement. It must be well ventilated « 
cut off from rest of building by fire wall. 
Fire door should have 6” sill. Heating 
should be low pressure steam or hot 
water & machines should be grounded. 


If room is in building with alleys it 
should be located so that fire will not cut 
off escape of any person. A separate 
small building is preferable. 


churches: 


Out of 154 church fires 31 were caused 
by heating plants, 19 from defective 
chimneys, & 17 from defective wiring. 


Warm air heating plants in churches 
should be carefully designed & should al- 
ways be provided with automatic tem- 
perature control. Records show that 
church fires are often total losses. In 
this study we are more concerned with 
human life, so we should be deeply con- 
cerned with ample exits, noncombustible 
materials, etc — panic is great hazard. 


materials: 


Within late years analyses of loss of life 
in buildings, caused by fire, resultant 
noxious gases, & oxygen deficiency point 
to importance of much care in selection of 
interior finishes because of speed of flame 
spread. Rapid flame spread can lead to 
panic & panic usually leads to an inde- 
fensible loss of life. 


This matter of interior finish is now re- 
ceiving increased attention. Section 44 
of the proposed Thirteenth Edition of 
NFPA Building Exits Code (1956), 
contains pertinent information regard- 
ing various materials, by characteristics 
rather than by brand names, to guide ar- 
chitect in selecting materials not too 
hazardous for intended occupancy. Re- 
vised edition is scheduled to be acted 
upon at the 60th Annual Meeting of 
the National Fire Protection Association, 
June 1956, after which time copies of 
Building Exits Code will be available, 
at an approximate cost of $1 per copy, 
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to architects who address inquiries to: 
NFPA, 60 Batterymarch St, Boston 10, 


Massachusetts. 


Care should be exercised in use of flam- 
mable acoustic materials. Fire will spread 
much more rapidly thru lightly pressed 
acoustic material & boards of such mate- 
rial than it will with ordinary wood 
sheathing. When used in places of as- 
sembly, panic can result in case of fire — 
hazard is great. 


Combustible acoustic materials in air 
ducts have been shown to be a hazard in 
several fires. Such fires can envelop a 
whole building in a short space of time 
if fan is in operation. 


In one case, fire reached burlap on walls 
of a theater. Ventilating fan acted upon 
fire to make it resemble a blow torch. 


Flameproofing of fabrics is required in 
theaters, etc. We are looking forward 
to time it will be more generally required. 


We have found cases where manufac- 
turers put out two grades: one, flame- 
proofed, «x other, highly flammable. 
Many people get very hazardous mate- 
rial unknowingly. 


Fire-resistant paints, such as those that 
blister & thus insulate wood from heat, 
have been developed. Use of such paints 
should become more general. Early 
paints of this sort did not give desired 
finish for decorative effect. “There are 
now fire-resistant paints that give better 
finish characteristics. 


It is also true that many materials are 
put on market without proper study of 
fire hazard. We believe that there is 
almost as much need for supervision in 
this field as there is under the Food « 
Drug Act. 


Wood ignites at 750°F. Long exposure 
to heat however, produces a condition 
where wood may ignite at a temperature 
as low as 212° F, which means that steam 


pipes should be kept from contact with 
wood. 


When specifying asphalt-protected-metal, 
it would be well to call for a high flash 
point asphalt. 

panic: 


Panic is a great killer in case of fire. 
While it cannot be eliminated, architect 
often has key to conditions that cause it. 
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In panic, human beings become like ani- 
mals — they no longer think, only idea 


is fight. A cry of “Fire!” or odor of 
smoke can cause panic. In the army, 
soldiers are trained & discipline prevents 
panic. We cannot do that. We must 
design to cut it down as much as possible. 


Design to give a sense of security, Exits 
must be adequate & appear adequate, well 
lighted « well marked. People always 
try to get out by door thru which they 
entered. It is essential that doors be 
more than ample & easy for egress. Doors 
that open in only, with no hardware on 
inside, such as are usually found in super- 
markets, invite panic. Exits alone are 
not enough. ‘There must be a sense of 
security. If occupants feel that it is easy 
to get out of a building, know that there 
is little combustible material present, or 
can see sprinkler heads, there is less dan- 
ger of panic. Also, if there are auto- 
matic vents for smoke & ventilating sys- 


tem does not recirculate air in case of . 


fire, chances of panic are reduced. Archi- 


tects, by thoughtful design, can con- | 


tribute to sense of security. 


recent developments in fire pro- 
tection: 


There are now electronic signaling de- 
vices to give an alarm or operate equip- 
ment at presence of smoke & there are 
also thermostatic devices that will op- 
erate from radiated heat from a distance 


of 100’. 


City water systems have reached a point 
where sprinkler systems can use them as 
a source of supply up to a certain height. 
This is usually ideal for basements where 
sprinkler systems are more desirable than 
in other parts of buildings. 


Place to study fire safety is on architect’s 
drawing board —not after building is 


erected. Architect can do more than 
anyone else for he is there first, before 
fire occurs, while building is being 
created. 


Several safety organizations have fur- 
nished the committee with valuable ma- 
terial which has been used in this report. 
We are indebted to The International 
Association of Fire Chiefs, The National 
Board of Fire Underwriters, The Na- 
tional Fire Protection Association, « 
The National Safety Council. Several 
commercial organizations & numerous in- 
dividuals have also aided us. 
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AMERICAN STANDARDS ASSOCIATION MODULAR MEASURE AWARD 


CEREMONY at the Producers’ Coun- 
Aa Spring Luncheon, held annually 
In conjunction with the AIA Conven- 
tion, was occasion for presentation of 
ASA Modular Measure Award for 
1955. ‘This continues program initiated 
by American Standards Association to 
recognize each year those people who 
have done most to further adoption of 
Modular Measure by US building in- 
dustry, based upon recommendations of 
3 sponsors of ASA Project A62: Pro- 
ducers’ Council, American Institute of 
Architects & National Association of 


Home Builders. 


Presenting awards at the occasion in 
Los Angeles, was C W Kraft, California 
producer of Modular clay products, who 
was similarly honored in 1954. Address- 
ing an audience which included repre- 
sentatives of contributing organizations 
to the Modular Measure project, Mr 
Kraft said that, while no one has doubted 
ultimate value of Modular Measure, its 


& L G Haeger 
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F M Hauserman (right) congratulated by C W Kraft who was one 
of 1954 award winners. Also honored this year were H B Zackrison 
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success has hinged upon its practical ac- 
ceptance throughout the industry. This 
acceptance of Modular Measure, he ex- 
plained, has been materially aided by 
volunteer efforts of enthusiastic indi- 
viduals in its promotion & in apprecia- 
tion of this, American Standards Asso- 
ciation has created its “Modular Meas- 
ure award.” 


Recipients of 1955 ASA Modular 
Award were Leonard G Haeger, Tech- 
nical Director for Levitt & Sons, Levit- 
town, Pa, Fred M Hauserman, Presi- 
dent of E FEF MHauserman Company, 
Cleveland manufacturers of metal parti- 
tions & H B Zackrison, Chief of Engi- 
neering Department, USA Corps of En- 
gineers. ‘They had been selected for this 
honor after sponsors of Modular Meas- 
ure had received many nominations of 
people in all branches of the industry 
who have been working voluntarily to 
expedite adoption of the new dimensional 
system, 


Award 
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Aluminum Company of America pre- 
pared especially for this ceremony 3 
handsome “aluminum Modules,” meas- 
uring 4” in each dimension, as suitably 
symbolic awards for this presentation. 


In honoring Mr Haeger, unfortunately 
unable to accept his award in person, Mr 
Kraft read the ASA citation “for his 
outstanding contribution toward  ad- 
vancement of Modular Measure as a 
means of benefiting the national economy 
thru encouragement of its adoption by 
governmental agencies, as well as con- 
struction industry, particularly in field 
of housing.”” Mr Hauserman was cited 
“for his outstanding contribution toward 
advancement of Modular Measure as a 
means of benefiting the national economy 
by his generous & continuing material 
support & personal services.” Mr Zack- 
rison’s citation acknowledged “his sym- 
pathetic appraisal of its advantages & his 
cooperation in its application to govern- 
ment-owned structures.” 


_ LEONARD & Hargep 


Aluminum Module, courtesy of the Aluminum Company of Amer- 
ica, symbolized Modular Measure for 1955 ASA Modular Measure 
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GRID LINES (continued) 


MODULAR BUILDING COUNCIL 
ANNOUNCED 


As result of increase in recent years in 
use of Modular Measure, plans have 
been announced for formation of a 
“Modular Building Council” to help 
speed adoption of the system. This move 
was initiated by the Joint Committee of 
AIA «& Producers’ Council, long the 
sparkplug of the Modular Measure pro- 
gram, as a means of broadening partici- 
pation in this effort. Modular Building 
Council will include wide range of mem- 
bership, from individuals to manufactur- 
ing corporations & perhaps their trade as- 
sociations. Meeting ground will be 
common interest in improvement of 
building industry’s present dimensioning 
practices. 


According to reports of Modular Co- 
ordinator William Demarest, Modular 
Measure’s great gains since 1950 have 
exposed all kinds of people in building 
to benefits of orderly, Modular dimen- 
sioning. Along with architects, product- 
development men & others who had ear- 
lier recognized advantages of Modular 
Measure, there are today many such 
people as chief draftsmen, estimators, 
general contractors & their job superin- 
tendents who are very enthusiastic about 
Modular dimensioning & would like an 
opportunity to contribute their share to- 
ward its advancement. By means of 
their participation in the Modular Build- 
ing Council, it should be possible to re- 
sume technical studies in this field so as 
to extend applications of Modular Meas- 
ure to other materials & construction sys- 
tems than at present. For example, Mod- 
ular “integrating ceilings” for office 
buildings « Modular frame-house com- 
ponents are needed, as well as Modular 
brick, block, etc, presently available. 


Avowedly to be primarily a fund-raising 
organization, the Modular Building 
Council will use subscriptions, large « 
small, from its various members to fi- 
nance technical development & education 
needed to make the use of Modular 
Measure spread faster thruout industry. 
Although detailed plans have not yet 
been announced, “Grip Lins’ readers 
are advised that it is intended to make 
all interested parties eligible for mem- 
bership. Building materials producers 
will be invited to join, subscribing larger 
amounts than would merchant builders «& 
general contractors. Architectural firms’ 
subscriptions will probably be still lower. 
Individuals — such as draftsmen & su- 
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perintendents — employed by subscribing 
organizations would be invited to belong 
at a very modest rate. 


Hand-in-hand with announced purpose 
of making possible much-needed tech- 
nical studies on Modular Measure, 
Council will function as medium of com- 
munication & information on all aspects 
of dimensioning in building: simplified 
drafting methods, simplified job layout 
procedures, possibility of metric system 
& so on, 


Although meetings can be expected to be 
infrequent, the Council can function 
very effectively as a technical society, 
reprinting in its journal the papers read 
at meetings as well as articles from other 
sources. In this connection, it is to be 
noted that plans are to affiliate the Coun- 
cil with other similar groups abroad. 
(Note description of British Modular 
Society elsewhere in this issue.) Since 
plans for the new organization are by no 
means finally fixed, readers are strongly 
urged to express their comments & sug- 
gestions by communicating with Office 
for Modular Coordination at AIA. 


THE MODULAR SOCIETY 


From time to time, “Grip LINES” re- 
ports activities in other countries in field 
of Modular dimensioning in building. 
In recent years picture elsewhere has, 
for most part, been one of research & 
study, rather than actual application of 
Modular Measure or similar dimension- 
ing systems. There would seem to be 
much promise in the project, reported 
last winter, of European Productivity 
Agency to coordinate Modular dimen- 
sioning of building industries of 11 West- 
ern European countries. This project is 
now entering its 2nd phase, whereby 
Modular theories & systems developed 
earlier by participating countries will 
be put into actual practice by construct- 
ing a variety of Modular buildings. 


One country has made such great strides 
in the field of Modular Measure in very 
recent past that a report on its outstand- 
ing activity should be of interest to Amer- 
ican readers. Since we reported forma- 
tion of The Modular Society in England 
early in 1953, this organization has dem- 
onstrated impressive vitality — it has al- 
ready developed to point where it can be 
considered a pace-setter, 


Operating without government grant or 


official status of any kind, The Modular 
Society has grown to include nearly 400 
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subscribers, making possible the initia- 
tion of several important activities. “The 
Society’s success in convincing many di- 
verse elements in building of significance 
to them of Modular Measure is borne 
out by breakdown of categories of sub- 
scribers: advertising agents, architects, 
engineers, estimators, general contractors, 
industrial designers, manufacturers, mer- 
chant builders, “research associations & 
public departments,” technical journal- 
ists, trade & professional associations. 


The Modular Society published its 
“Transactions” regularly from outset, 
generally in mimeographed form. It 
now publishes “The Modular Quar- 
terly,’ 48-page spring, 1956, issue of 
which carried 24 pages of editorial ma- 
terial, balance being devoted to paid ad- 
vertisements. Advertising pages of “The 
Modular Quarterly” reveal impressive 
variety of Modular materials now avail- 
able in United Kingdom. ‘These include 
structural steel systems & various exterior 


panels, as well as masonry products. Con- ° 


tents of present issue reflect broad range 


ote 


of interest of the Society: “Overseas re- - 


port from USA «& India,” “Tolerance & 


‘the modular catalogue,” “Jointing ex- 


amples,” ‘Development of number pat- 
tern & modular... ,” ““What an archi- 
tect wants from The Modular Society.” 


Perhaps most significant activity of the 
new organization is its Modular Cata- 
logue, in which are presented “building 
components that are available generally 
& have appropriate external dimensions 
in whole multiples of the basic Module 
of 4” measured to centers of joints or 
joining members.” Catalog is issued 
serially, from time to time, to all sub- 
scribers to The Modular Society, free 
of charge. Its pages are open to the 
Society’s industrial subscribers to present 
their Modular products. Accompanying 
reproduction gives idea of nature of pages 
in this publication. However, these pages 
are not intended to become standardized 
as to presentation — they already cover 
such dissimilar products as laminated 
timber arches, structural roof panels, 
aluminum windows, building boards, 
suspended ceilings, partition blocks « 
precast concrete floor units. Publication 
already numbers more than 24 pages. 


Catalog is financed by payment of a sum 
approximating $125 (on approval of 
layout) by manufacturer whose product 
is presented. This payment secures fol- 
lowing advantages: (see page 64) 
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The Modular Society presents building components 
that are available generally and have appropriate 
external dimensions in whole multiples of the basic 
module of 4 in. measured to centres of joints or 
joining members. 


The Thermagard system, at present confined to 
school construction, offers facilities for modular 
design on a 3’ 4” plan grid and 2’ 0” vertical grid. 


The steel framework, designed in accordance 
with BS449 (1948), is composed of A.F. castellated 
beams (Brit. Pat. 49821) and special composite 


THE MODULAR CATALOGUE 


STEEL FRAMEWORK 
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Sheet No. 12 
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a storey or top fees 


On 


stanchions (Reg. Des. 866153/4/5/6). 


Interlocking aluminium windows and various 
fittings and junction pieces (to be described on 
later sheets) combine with the steel framework to 
accommodate a wide range of units from other 
manufacturers to complete the building. Some of 
these are modular (like the floor slabs, roof slabs 
and eaves units) and have been developed in 
conjunction with Thermagard. Others are non- 
modular. 


An unusual feature of the system is the perimeter 
shelf at each storey, which allows the use of heavy 
cladding, such as brick or concrete block, as well 
as light sheathing materials. 


Tolerance of the steel framework as erected is 
horizontally plus or minus }”, vertically plus or 
minus 7”. 
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THERMAGARD Mark III 
System of Construction for Schools 


GARDINER, SONS & CO. LTD. 
Midland Works, Bristol 2 
Manufacturer’s Sheet No. 2 
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GRID LINES (concluded) 


@ evidence that product is sponsored as 
Modular by The Modular Society — 
sheets, which will bear the Society’s im- 
print, will be available for manufacturers 
to use in presenting their Modular prod- 
ucts to public 

e inclusion in Modular Catalogue thru all 
editions during period of 3 years 


e@ circulation to members of The Modular 
Society, which consists entirely of tech- 
nicians & professional people whose in- 
terest is assured 

e@ circulation to technical press by The 
Modular Society for favor of editorial 
comment 


The Modular Society appears to fill a 
real need in British building industry. 
Its charter membership includes a num- 
ber of outstanding figures, among them 
President of The Royal Institute of Bri- 
tish Architects — Modular Society Pres- 
ident Sir Alfred Bossom is a Fellow of 
the RIBA. This organization can be 
expected to be a strong factor everywhere 
—-in this country, as well as in Great 
Britain — in advancement of Modular 
theory & practice. 


AGC SPONSORS MODULAR 
MEASURE 


Campaign for general use of Modular 
Measure in building took an important 
step forward with announcement that 
Associated General Contractors of 
America now officially sponsors this sim- 
plified dimensioning method. In an an- 
nouncement thru Modular Coordination 
Office, enthusiastic acceptance of Modu- 
lar Measure by practical construction 
men was emphasized by spokesmen for 
sponsors — AGC, AIA, National Asso- 
ciation of Home Builders & Producers’ 
Council. 


“The Associated General Contractors of 
America is in a better position to further 
more widespread use of Modular Meas- 
ure in design of structures & manufacture 
of building materials now that it has ac- 
cepted invitation of American Standards 
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Association to become one of official spon- 
sors of ASA Modular Measure project,” 
stated AGC Executive Director James 
D Marshall. “AGC for several years 
has been actively supporting the project. 
The association will work vigorously for 
extension of this method which helps to 
reduce building costs.” 


Past AIA President George B Cum- 
mings commented “Use of Modular 
Measure, promoted by the American In- 
stitute of Architects since 1939, has now 
been backed by men in the field — con- 
tractors who are actually concerned with 
building from drawings produced under 
this system. This is another example of 
growing cooperation between components 
of the construction industry.” 


A representative of AGC has been serv- 
ing as member of ASA Modular Meas- 
ure Committee for a number of years & 
the association has wholeheartedly en- 
dorsed principle. Official AGC publi- 
cation, The Constructor, has carried a 
number of articles on Modular dimen- 
sioning. AIA members who attended 
the Institute’s Minneapolis convention 
last year will remember that several 
AGC representatives took part in a panel 
discussion on simplification of contract 
documents thru use of Modular Meas- 
ure. In recent years, a growing number 
of case-studies of construction economies 
attainable thru use of this system, some 
of which have appeared in “Grip 
Lines,” have included contractors’ testi- 
monials as to efficiency. AGC has fol- 
lowed with interest the increase in such 
reports, & now has demonstrated its con- 
viction that Modular Measure is more 
than just a “bright idea” — it has proved 
itself to be a practical aid for the con- 
struction man. 


In addition to the 4 sponsors, Modular 
Measure has endorsement of many lead- 
ing building-industry organizations in- 
cluding Mason Contractors Association 
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of America, Bricklayers, Masons & Plas- 
terers International Union, Building Re- 
search Institute of National Academy of 
Sciences, Association of Collegiate 
Schools of Architecture «& Chamber of 
Commerce of the US. 


DEMAREST RESIGNS MODULAR 
COORDINATION POST 


Modular Coordinator William Dem- 
arest will resign his present position to 
join Construction Department of the 
National Association of Home Builders. 
Appointed to ATA Modular Coordina- 
tion Office in 1950 (see “Grip LINES” 
for May ’50), Mr Demarest has been 
engaged in a combined educational-tech- 
nical program to facilitate adoption of 
Modular Measure by the building in- 
dustry. His function has been to co- 
ordinate interests of architects, merchant 
builders, materials producers & others in 
field of dimensional standardization & 
coordination upon basis of American 


Standard 4” Module. 


The Modular Coordination Office is 
financed by subscriptions obtained by the 
Joint Committee of Producers’ Council 


‘« AIA, which maintains over-all direc- 


tion of its activities. In a recent resolu- 
tion, the committee said ““Mr Demarest 
has, by his interest, energy « knowledge 
of subject, done much to advance de- 
velopment, acceptance & better under- 
standing of principles & economic ad- 
vantages of Modular Measure thruout 
architectural profession, material-produc- 
ing & construction industries . . . The 
committee, as Mr Demarest enters a new 
field of activity, expresses its appreciation 
for contributions which he has made to 
advancement of Modular Measure.” 


Candidates for position of AIA Modu- 
lar Coordinator will be interviewed in 
near future. Applications & nomina- 
tions should be addressed to Theodore I 
Coe, Technical Secretary, AIA, 1735 
New York Ave NW, Wash 6, DC. 
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